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BUILT FOR EXPORT 
TO AUSTRALIA 


The Austral Bronze Company Pry. Led., Alexandria, 
N.S.W., Australia, has installed a 14 in. and 36 in 
by 44 in Four-High Mill as illustrated for the cold 
rolling of copper and brass strip 

The Mill was designed and built by The Loewy 
Engineering Company Limited, England, and was 
commissioned in February 1956 

It has Timken tapered-roller bearings on the 

and work rolls 


TIMKEN 


tapered-roller bearings 
MADE IN ENGLAND BY 
BRITISH TIMKEN LTD. 


DUSTON, NORTHAMPTON (HEAD OFF t 


DAVENTRY & BIRMINGHAM 











FRASER 








pumps and motors 
for every hydraulie 
eircuit 








MONO-RADIAL HIGH 
SPEED PISTON PUMP 


Delivers a large volume at 

low pressure and a small volume 
at high pressure through one 
outlet. Standard pressure 
range up to 6000 p.s.i. 


DERI-SINE PUMP 

Rotary positive displacement 
pump of high 

volumetric efficiency. 


DERI-SINE MOTOR 
Provides exceptionally smooth 
transmissions for a widely varied 
number of applications. Four 
basic models. Outputs up to 
4400 Ib./in. torque. 


for efliciency fit a 


ANDREW FRASER AND COMPANY LIMITED 
29 BUCKINGHAM GATE LONDON Swi 
TELEPHONE VICTORIA 6736-9 
4 ® 
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FANS DUST 
COLLECTION 


P.V.C. Fan is imper- 

vious to the chem- 

ical action of strong 

—_. alkalis r- * Airflo” *E’ Type Dust 

moist gases. tis . , 7 

the fan that in con- Collecting Unit. For dry 

junction with P.V.C. non-fibrous, non-explosive 
dusts with air temperature 
not exceeding 160° F. Fully 

automatic shaking device 

Made on unit principle 





Hoods and Ducting 
has provided in- 
dustry with the 
greatest step for- 
ward in chemical 
fume handling. 
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Ventilator. Fits any roof 
Where noise creates problems angle. Light enough for 
as with Drop Stamps, High corrugated iron roof. Posi- 
pressure blowers, Air noises tive ventilation under all 
on Dust and Fume Plants conditions. Unit des- 
especially during night shifts patched completely assem- 
the purpose designed ** Airflo” bled. Prices from £29 15s 
Industrial Silencer provides 

the easy solution. Simple to 
install. No loss of production 
efficiency. 








WELDING 
TABLE 


* Airflo” Welding 
Table the perfect 
working surface for 
welding, brazing and 
soldering. Fumes drawn 
away from operator 
Supplied complete with 
motorised unit 








SEND NOW 


for literature dealing 
with “ Airflo” products. 
If you have any ventilat- 
ing or dust collecting 
problems tell us about 
them. Our technicians 
can help you. 








TRADE 
MARK 





om 
Industrial Fane Heater fo. Lid 
Gh WORKS, BIRMINGHAM, 11. Phone ViCtoria 2277 
And at LONDON, MANCHESTER, SWANSEA, NEWCASTLE UPON TYNE 


A Member of the SIMMS Group 
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At the heart of Automation will be— 


‘HEENAN<DYNAMATIC 


Vavrinble speed 
COUPLINGS 


innumerable examples, in the widest variety 


of applications, prove their versatility in 
solving almost any problem of controlled speeds, 


and response to almost any kind of signal. 


HEENAN & FROUDE Lit oN 
WORCESTER - ENGLAND 
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SYKOMATIC 


MAGAZINE LOADING GEAR GENERATOR 





With the Sykomatic, W. F 

Sykes Ltd have taken a 

really big step forw 

automatic gear produc 

The controls are mpli a small mac 

city itself. Once the rotary f you have quantit 
turret magazine has been 

loaded with blanks, gez will pay you 

can be cut in one automa the Sykomatic. Write you 
cycle without any fur name and address in 
attention from he margin of this adver 
operator ment and send it t& 


Above: A battery of 12 automobile layshaft 
gears being generated, Cycle time per gear is 
| minutes. 





W. E. SYKES LTD - STAINES - MIDDLESEX 


GEAR AND RACK GENERATING MACHINES - HOBBING MACHINES - GEAR SHAVING MACHINES - GEAR SHAPING CUTTERS - HOSS - SHAVING TOOLS 
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Churchill 


Single or double automatic cycle operation according to 





a t 
HBM 
AUTOMATIC SIZING 
INTERNAL GRINDING MACHINE 






work, 
Plunge cut and traverse grinding. 
CHURCHILL Automatic Sizing Feed accelerator reduces production time. 
Internal Grinding Machines are Exceptionally wide range of roughing and finishing feeds. 


Diminishing rate of feed to zero with variable electric dwell 
at size position. 
Adjustable oscillation for building-up finish on blind end and 


renowned for their accuracy and 
speed of production. The extensive 





experience gained from supplying open short length bores. 

very many machines has been fully Hand feed to dead stop for plain internal grinding. 

utilised in the Model ‘HBM’ to Operational safety—provision for immediate interruption of 
, ; : automatic cycle for emergency run-out—enclosing of dogs 

ensure highly efficient operation over and plungers eliminates “ finger traps ”’. 

a wide range of work. Can be equipped for combined hole and face grinding. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, ar. MANCHESTER. 
Telephone : Altrincham 3262. Telegrams : Churchale, Manchester. 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., 
London, Branches and Agents. 

Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and 
Branches. 








PRECISION plus PRODUCTION 


C661A 
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Ellison Medium Voltage Switchboard and 
Rotor Starters in service at the Stowey 
Pumping Station and Treatment Works 


Bristol relies on ELLISON for 


CHEW VALLEY SCHEME 


AND VICTORIA, BLAGDON, CHEDDAR AND BARROW PUMPING STATIONS 


Ellison switchgear and starters have been chosen for part 

of the Chew Valley Lake Reservoir Scheme and major pumping 
stations because of their proven performance in service. 
Reliability is the hallmark of Ellison switchgear. It is the result 
of over half a century's experience and of painstaking 


care in design, research, manufacture and testing. 


An Eilison Medium Voltage Korndorfer 
Starter Switchboard in service at the Cheu 


Stoke Pwnping Statior 


Continuing a Tradition 
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Unit Dust Collectors 


Micronette 


and 


Micromaster 


These two unit type Dust 
Collectors can be applied to 
most grinding, polishing, cutting, 
buffing or abrasive operations 
on mild steel, cast or 

malleable irons, non-ferrous 
alloys, plastics, rubber, ebonite, 
wood, etc., etc. 

No special foundations or fixing 
arrangements are necessary. 
Where desired castor bases 

can be fitted. 

The Micronette (illustration 
opposite) has a capacity 

range of 500 c.f.m., 1 h.p. motor. 
The Micromaster (similar 
design) has a capacity range of 
1,000 c.f.m., 2 h.p. motor. 

The following specifications 
apply to both models- 

Starter : Push button 

operated with overload trips and 
no-volt release. 


Fan : Shrouded type with back- 
ward facing blades, giving 
non-overloading characteristics. 
Filters : Textile sleeves with 
spring loaded retention. 
Reciprocating type shaking gear 
is standard fitting. 

Inlet Ports : Three alterna- 

tive positions. 

Dust Collection : Removable 
tray, covered by airtight 

door, giving access also to 
filter sleeves. 

Finish : Bronze hammered 
finish paint. 


For illustrations and 
further information write for 
brochure E.D.U/1. 


A. E. GRIFFITHS (SMETHWICK) LTD., BOOTH STREET, BIRMINGHAM 2I 
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EXPERTS IN THE IMPOSSIBLE 


Many of the run-of-the-mill jobs that our investment casting foundry turns out 
hundred or thousand started by being labelled ‘impossible’: complex shapes, bristling 

with re-entrant angles, in difficult machining metals like stainless, heat resisting 
high speed and cobalt alloy steels 

Over the years we have developed our techniques and equipment to the point wher 
actually welcome the ‘impossible’. Our foundrymen are experts, like these men in the 

photograph. They are relying on the reflex judgment of years of experience to decide 
the melt will be ready to pour from the arc furnace 

In addition we can command the facilities of the Napier Metallurgical, Chermecal and 
Mechanical Research Laboratories. This is how we are able to turn out many thousands of 

precision castings each week for all types of engineering projects, from aero and marine 
engines, aircraft, guided missiles, automatic machinery and farming machiner 

right down to mechanical toys 
Perhaps you have a job which is costly to machine and 

(in your opinion) ‘impossible’ to cast. If so, we'd 
like to hear about it. We may be able to help you 

Our 24-page illustrated booklet “Napier Investment 
Castings”’ can be obtained by writing to Napiercast Foundry, 
211 The Vale, W.3 

FOR THE FINEST INVESTMENT CASTINGS 


D. NAPIER & SON LIMITED . LONDON .- W.3. 
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The steam engine governor is a 
classic example of the application 
of centrifugal force. 


The same principle is now 
increasingly being used to improve 
the density and strength of 

cast metals and there is no 
doubt that metals cast in this 
way are far superior in every 
respect. 


Ycol centrifugal castings are 
spun at the optimum speed 
(up to 2,000 r.p.m.) to give the 
greatest density, strength and 
consequent long life, together 
with freedom from defects. If 
you demand the best 
castings—change NOW 

to Ycol spun castings. 


2weliamce ox 


ye ol always well founded 





WHYTE & COLLINS LTD ~- KELVIN WORKS - FENTON ~- STOKE-ON-TRENT 


SM/YC 2825 


THE ENGINEERS’ 


DIGEST 
























Le a eae 


— 


aes 





ST RR GRO ean eT 


of 
7 


diesel power for IRAQ 


A 
Fascinating land of minarets and veiled "A, _ ello 
women, BASRAH, the Venice of the BA | te 
East, is the major port of entry for Iraq. 
The power station supplying electricity 
for the municipality and the Port of 
Basrah has 2 Mirrlees KVSS12 engines 
each developing 1956 kW at 
428 r.p.m. The engines are 
built on rafts six feet high to 
avoid flooding due to the 
River Shatt-al-Arab 
overflowing its banks. 
Also installed in this station 
is a Mirrlees JVS16 engine 
developing 980 kW. and a 
Mirrlees HFS 7. engine 
developing 750 kW. 





Gove 


) IRRLEES, BICKERTON AND DAY LIMITED || 
A Member of the HAWKER SIDDELEY Group d i ec s e i s 


\ZEL GROVE *- STOCKPORT « CHESHIRE 


Telephone: Stepping Hill 3841 (14 lines) 
Telegram: : “ Mirrlees, Telex, Manchester” 
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The 
MASTER-SLAVE 
MANIPULATOR 
is “alive” with 

Hoffmann Bearings 


There are about 220 of them — ball journals in non-corrodible 
steel, mostly in the miniature range and mostly of the 
shielded type as shown on the drawing of the differential 
“wrist” assembly. The smallest bearing used is only %,’ 
outside diameter. 

All pivots, pulleys and rollers are fitted with them to 
reduce frictional resistance to the 
very lowest level and by smooth 
motion combined with entire ab- 
sence of shake, to facilitate the 
exact transmission of the operator's 
movements to the slave “hands” 
within the atomic chamber. 

We have worked throughout in 
the closest collaboration with Messrs. 
Pye Ltd. of Cambridge and con- 
gratulate them on having received 
substantia! orders for these Manipu- 
lators. A ready sale at home and 
abroad is anticipated. 









SMALL BALL JOUR 


Your problem too may be modern 





THE 

















HOFFMANN MANUFACTURING CO. CHELMSFORD, ESSEX 
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ABOVE Bearing layout for tt 
‘ " assembly including a 
enlarged view of one of 


shielded ball bearings. 
LEFT Slave “hand"’ grasps and 
pours contents of bottle. 


| 


Illustrations shown by 
courtesy of Messrs. Pye Ltd 
of Cambridge 


L BEARINGS 


— we can help you 
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Centre lathes and machine tools of most types can 
be converted to fast automatic repetition work 
by means of the range of robust, reliable and economic 
bydraulic attachments made by Metrovick. Stepped 
shafts, tapers and intricate concave and convex shapes 
of every kind can all be turned with precision to match 
the contour of a master template or sample work-piece 










Convert your machine tools 
to automatic profiling 


ce 


A vertical m ng machine adapted 


matic machining of Ccam-like shapes 


A typical Denham centre lathe adapted for fas 
aulomatir ¢ pyle 


blox 


rning by the Metrovickh mom 
A hydraulic syst 





em 
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PLEASE WRITE FOR 
FULLY ILLUSTRATED, INFORMATIVE LEAFLETS 


° Setting up, mac hining and inspection times 
greatly reduced 


are all 


* Initial cost is low compared with other s\ stems 
* Suitable for internal copying 

* Force on stylus not exceeding Mh 

* Accuracy is independent of operator's skill 


An A.E.1, Company 


METROVICK HYDRAULIC COP 
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HYDRAULIC 
OILS 


DRAWING 
COMPOUNDS 


ey Quality 
Products 







SPECIAL 








HEAT 
TREATMENT 
OILS AND 
SALTS 








INDUSTRIAL 
CLEANERS 










PROCESSING 
OILS 








QUENCHING OILS 


No. 2 and No. 3 Soluble Quenching Oils 
stand supreme in providing uniform 
quenching speed and years of service 
throughout a wide temperature range. 
stp hia They outlast other quenching oils and, 

based on ultimate cost, are the most 
economical to use. 





FUEL OIL 
ADDITIVES 


















Technical data sent on request. 


Edgar 


aughan 





€ Co. Ltd 


BIRMINGHAM - 4 - ENGLAND 


Works and depots at: Birmingham, Manchester, 
Liverpool, Southall (Middx.), Bristol, Glasgow. 
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POSITIVE WARNING | 


With Vokes Filter Servicing Indicator 
for 


Liquid Filters 



















Easily fitted to existing filters, the Vokes Filter 
Servicing Indicator is an inexpensive, mechani- 
cally operated unit. Fitted by copper tubing to 
the inlet and outlet sides of the filter, it clearly 
indicates when the filter element is approaching 
the recommended maximum differential pressure 
through the collection of contaminants. It can 





be adjusted and pre-set to operate over a wide 
range of filter differential pressures and is nor- 
mally pre-set at the works to suit the application 
required. Full details of this new Vokes product 





will gladly be sent on request. 


OPERATION 


The outer case incorporates a diaphragm dividing the case into high and low 
pressure compartments, each compartment being connected to the appropriate 
pressure side of the filter via capillary tubing. Any difference in pressure, and sub- 
sequent movement of the diaphragm, applies pressure to an overcentre snap-action 
spring giving magnified movement at one end. This actuates a vividly coloured 
thimble, which enters a transparent dome, and is immediately seen externally. 


Pioneers of Scientific Filtration 





VOKES LIMITED : GUILDFORD : SURREY 
el.: Guildford 62861 (6 lines). Telegrams and Cables: Vokesacess, Guildford, Telex Telex: 13-535 Vokesacess, Gfd 
Vokes (Canada) Lid., Toronto Vokes Australia Pty. Lid., Sydney Represented throughout the Warld 
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Serene 
More accurate 
than human skill 
eee 
2 Hydraulic Control of motion 


Paradoxically, the product of human skill is more accurate than human skill itself. This 
is particularly so in the case of Savery Hydraulic Pumps. Countless thousands of 
Savery Pumps are in use throughout the world working with precision that neither human skill 
nor other means can match. Next time you’re considering control of 
motion remember Savery Hydraulic Pumps first. 








Savery Pumps can be supplied with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 


THOMAS SAVERY PUMPS LIMITED 


BRACEBRIDGE STREET * BIRMINGHAM 6 ~- TEL: ASTon Cross 1316-7 
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FLOW 
INDICATOR 


Type:V.F. 


. with the adjustable 
flow range — easily set 
for high or low rates of 


flow. 


A simple but reliable indicator which shows at a glance whether flow is taking 
place. The liquid, as it passes, spins a chromium plated ring under a glass dome 
If the flow stops, the ring stops spinning and warns you the liquid is not cir 
culating. The movement is so decided that it can be clearly seen from a distance 
even in a bad light—no peering into dark corners or climbing into awkward 
Positions, 

Write for leaflet AF1/24 


WALKER, CROSWELLER & CO. LTD., CHELTENHAM 


Telephone: CHELTENHAM 56317 
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TYPE 11 P i TYPE 11 P/B TYPE 23 P 
The standard « As type I! P An external 
revary shaft seal. $ but with the seal used when 
Gives perfect sealing casing covered fitting conditions 
at high speeds and 4 with rubber. prevent the 

for long periods, Interchangeable use of II P 

with minimum i with metal or II P/B seals. 

: frictional loss. ' case seals. 





TYPE 12 P { 


TYPE 13 P TYPE 31 P 
Similar to type 
A rotary shaft 12 P but with- A springless seal 


used as a wiper 


Out a spring on 
or dust excluder 


the second lip 
which serves 


seal used to 
separate two 














different for rotating or 
fluids as a dust excluder. reciprocating 
, ' shafts. 
NU-LIP RINGS O-RINGS TYPE 7 P 


A hydraulic and 
pneumatic seal used 
chiefly on recipro- 
cating pistons or as 
a valve stem 
packing. Normally 
fitted in a groove. 


ring which cannot seal for reciprocating 
twist. Superior to and static applications 
the O-ring for over a wide range of 
low and medium temperatures and 


pressure non-static 
applications. 


pressures. All British 
Standard sizes instock. 


§ 

i 

| 

i 
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A special section i A compact automatic 

4 

‘ 
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PIONEER OILSEALS 


O-RINGS AND HYDRAULIC PACKINGS 





Every fluid sealing application comes within the 











Pioneer range. Write NOW for the 
PIONEER OILSEAL LITERATURE. 
The PIONEER man is trained to solve your 


sealing problems on the spot. Call him in now. — en ome 





PIONEER OILSEALING & MOULDING CO.LTD. 


A DIVISION OF J. HH. FENNER & CO. LTD. 
Factory and Head Office: Cottontree Works, Colne, Lancs. Tel. Wycoller 47! (8 lines) 
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Automatic or remote control of 







processes and temperatures in most cases results in 


higher production and improved quality. 4 


The size and variety of process control 





















problems is increasing. To meet this demand, the 
Magnetic Valve range of automatic control yalves and 


equipment has been extended to provide 
highly reliable control of low, medium and 
high-pressure hot water, saturated 
steam, town’s gas, coke oven gas, oil, 
compressed air, refrigerants, and many 
; other industrial liquids and gases. 
Magnetic Valves give immediate response 
under all industrial conditions and have 


established a reputation for hard work, 
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long life and absolute reliability. They do not 
use driving shafts, glands or stuffing boxes and 
can be fitted with flameproof coil cases if 


required. Full technical details of this extensive 








range of valves and equipment are contained 
in our new brochure No. 63. 


Why not write NOW for your copy? 
If you have a problem involving the design, 


installation and satisfactory operation of 





automatic control equipment, you'll find our 
Technical Advisory Service of great benefit. 





Magnetic Valve Company Ltd 


s°S PLACE, LONDON Be Webs . Nuybi PAHS ‘ 
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Kl WEW KENDALL & GENT 


11] ft. x 4 ft. x 4ft. 


OPENSIDE 
MILLING MACHINE 


















FULLY 
AUTOMATIC 

& INFINITELY 
VARIABLE 








(1) Automatic Locks to Spindle Heads and Cross-Slide 

(2) Aut tic Tool R 

(}) Ammeter fitted to each Head 

(4) 20 h.p. Motor drive to each Spindle 

(5) 16 Spindle Speeds 

(6) Boring Feeds to Spindles 

0 tL teat cee Tae KENDALL & GENT LTD 
Traverse for setting purposes. Hand 
Traverse also pueelted. 





GORTON MANCHESTER 16 = Padec Lest 1015 


K238A 
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BECAUSE of its high chromium and carbon 
content, 476 Steel resists wear and is specially 
suited for exacting punching and forming oper- 
ations on abrasive materials. It has also consider- 
able toughness, the tool edges standing up to 
shock applications, such as heavy punching and 
shearing. The photographs illustrate two con- 
trasting applications. (Top) Three stage press 
tool for punching and forming clamping washers 
from brass strip (courtesy, Clarke Chapman & 
Co. Ltd.). (Bottom) Heavy press tool for blanking 
hoist bracket in 4 in. thick mild steel (courtesy, 


Stothert & Pitt Ltd.). 476 is air hardening and 





machinable in the annealed condition. Applica- 
tions include blanking dies and punches for sheet 
brass, copper, zinc, high silicon transformer steels 
and hard abrasive materials generally ; blanking 
tools for steel sheet and plate ; blades for flying 
strip shears and plate shears ; deep drawing dies, 
cupping dics, forming dies ; sheet metal forming 


rolls ; circular cutters for strip ; trimmer dies, 


thread rolling dies ; gauges and other precision 


tools ; taps, staybolt taps ; brick mould liners ; 
master hobs for cold hobbing plastic moulds ; 


cut moulds for plastics 





| 
SANDERSON’S| 





SANDERSON BROTHERS AND NEWBOULD LIMITED 


Attercliffe Steelworks, P.O. Box 6, 
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Newhall Road, Sheffield 9 


ESTABLISHED 1776 
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THE NATIONAL GAS AND OIL ENGINE CO. LTD. ASHTON-UNDER-LYNE, 
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STATIONARY 


Up to 1700 kW in single units. Standard power 
Stations designed to run on a wide variety of 
oil and gaseous fuels. 


TRANSPORTABLE POWER 
Up to 1,000 kW in single units. Designed for 
skid, trailer or bogie mounting complete with 
all accessories. 


Experienced technical staff will be pleased to 
advise you on any power schemes you may 
have in mind. 





FREt PISTON GASIFYERS — We 
also manutacture Free Piston Gasifye 


| 1 4 yers <2 
under licence from Alan Muntz and Co. 

Ltd., Pescara and S.E.P. Gasifyers, with 

a suitable Gas Turbine, provide power in 

single and multiple units from 1,000 to 

20.000 h.p. for electrical generating sets, y 

marine propulsion, locomotive traction 

and ¢ umping sets. 


compressor an 
Please ask for leaflet No. 











Sole Export Sales Concessionaires 
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A member of 


he Hawher Siddeley ( 
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LANCASHIRE 


BRUSH INTERNATIONAL LTD., Wellington Works, Ashton-under-Lyne, England. 


iol 


NAT 37 
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FUEL EFFICIENCY— 
the modern trend 


Whatever the size or type of 
building—whatever the nature 
of the business conducted 

within its walls, big fuel 
economies can be achieved by 
equipping your plant with 









od 








FACTORIES & OFFICES 













STEAM FITTINGS 





GUARANTEED FOR 2 YEARS 

















MIL STEAM TRAPS 


ATOMIC ENERGY PLANTS MIL REDUCING VALVES 


SOME OF THE COMPANIES WE 
ARE PRIVILEGED TO SUPPLY: MIL WATER HEATER 
CONTROLS 
Austin Motor Co. Ltd. 
Bayliss, J & Bayliss Ltd. 

Seen industries Ltd.  Govril Led. MIL LOW PRESSURE 
Carborundum Co. Ltd. STEAM TRAPS 
Fairey Aviation Co. Ltd. 

Guest, Keen & Nettlefolds Ltd. MIL HIGH PRESSURE HOT 
“aaa WATER VALVES 
Joseph Sankey & Sons Ltd. 

Swallow Raincoats Ltd. MIL AIR ELIMINATORS 


MIDLAND INDUSTRIES LTD - HEATH TOWN WORKS - WOLVERHAMPTON 


Telephone : 2390) 
London Office: 28 Victoria Street, S.W.1. Glasgow Office: 69 St. Vincent Street, C.2 
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Load-Bearing High 
Tenacity Rayon Cords, 
embedded in gum 
rubber, which dissipates 
heat and reduces 
internal friction 


to a minimum. 


Controlled wedging ¢ ; : 
action of volumetrically ay Elastic rubber cushion 
correct Compression , distends when flexing 
cushion ensures ' 
flexibility and high 
horse power 
transmission 
factor. Tough outer covers 
of Rubber impregnated 
cotton duck, bias 
cut for greater 
flexibility, give 
maximum wear, 
resistance and 
Made to B.S 1440/1948 grip. 


TURNERS 


RAYON CORD |\V/BEL TS 


over pulleys. 











TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL OR 
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For many industrial lifting and moving jobs, Morris electric hoist-blocks 
fulfil requirements successfully and economically. Consider the compre- 
hensive and adaptable Morris range. Push travel (as illustrated). Geared 
travel (moved by pulling on an endless hand-chain). Flexible bogie types 
(push or geared travel) for runways with curves. Electric travelling types 
for either straight or curved runways. Dual speed models with altern- 
ative lifting and lowering speeds in addition to normal speeds in one unit 


adaptable to the same form of suspension and a detailed above. Sizes 
3. 4. 1,2,3,5,74 and 10-tons. Twenty page Section 73/28 gives more details 


WHY TAKE A CHANCE? INVEST IN A MORRIS AND BE SURE 




















HERBERT MORRIS LTD P.O. Box 7 LOUGHBOR@MUGH ENGLAND 


Telephone: LOUGHBOROUGH 3/23 
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SUPERB LATHES ey) Y/ 





12°/124" H.D. CENTRE LATHE 





The well known versatility of Crowthorn lathes is 
further enhanced by the range of attachments. 
Almost any machining operation can be performed 
with consistent precision 


Please write for fully detailed literature. 








CROWTHORN ENGINEERING COMPANY LIMITED 
High Class Machine Tool Makers 


REDDISH ° STOCKPORT ° ENGLAND 
Phone NW MOL OF @ OR SM Pa) EE | Grams: CROWTOOL, REDDISH 
CL88 
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MILD STEEL 
PLATE TYPE 


We are able to supply, from stock, a full range of 


Standard Plate Type Mild Steel | lange s for 


pressures ranging from SI p.su. to 450 psu 
Non-standard Flanges manufactured tospecification 
For details of standard dimensions write for List 


No. ED 905. 








G. A. HARVEY & CO. (LONDON) LTD 


Woolwich Road, Londor E.7 GREenw 


ph lad 
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NEVEN 


(Photograph by kind permission of Leyland Motors Ltd.) 


Neven hones are used by the leading 
engineering firms. The illustration shows our hones 
in use at Leyland Motors Limited 


IMPREGNATED 
DIAMOND PRODUCTS 
LIMITED 


OF GLOUCESTER 


TELEPHONE 21164 (3 LINES) 
TELEGRAMS IMPREG GLOUCESTER 





isin sehen sins caabiel 


Neven Diamond Tools Cut, Drill and Grind the Hardest Materials 
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ip —— 
pe I~ vie NEW 
PHOTO-TRANSISTOR COUNTER 


K with BUILT-IN 5-Figure 
Ss RESETTABLE COUNTER 





Designed as a packaged unit this new Photo 
Transistor Counter requires oniy to be connected 
to suitable power supply to operate. No inter 
mediate relay required. 


Write for details 


) ounting 
— nstruments Ltd 


electro-magnetic counters now in production. 


C UNTING INSTRUMENTS LTD., 5 ELSTREE WAY, BOREHAM WOOD, HERTS. Tel: ELStree 1382 


Cito 
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** Newallastic ’’ bolts and studs have qualities which are abso- 
lutely unique. They have been tested by every known device, 
and have been proved to be stronger and more resistant 
to fatigue than bolts or studs made by the usual method. 


BP aye | 


POSSILPARK GLASGOW: N 
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Rapid St 


215,5 mm 


St 95 kg/mm‘ 


4 min 21 sec 


St 70 kg/mm’ 


Ac St 85 kg mm 
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DUBIED 


Hydraulic Copying 
Lathes 


TYPE 514 TYPE 515 
8 spindle speeds through Automatically - controlled 
gear-box. variator gear for con- 
stant cutting speed. 


Range of speeds 350 - 4000 rpm 
Distance between  15}” and 25) 
centres (400 and 650 mm) 
Motor: 5.5 - 7 HP 


Dubied lathes permit economical turning from small 
batches of 15 - 20 workpieces upwards. 


Our specialists will be pleased to calculate the cutting 
times of your own parts, with a view to turning them on 


our machines, without putting you under any obligation 


Edouard DUBIED & Cie, S.A. 


NEUCHATEL Switzerland 


Telegrams EDCO", Neuchate 


Agents for Great Britair 


Messrs. Wickman Ltd., Fletchamstead Highway, COVENTRY 











wee 


me Ly) 
a ‘ as, Me 


ems 


he ‘Dia yy 
> 


Yr"=s ndusiry 


i “oy 


chain drives 








MORSE CHAIN DIVISION 
BORG-WARNER LTD:‘LETCHWORTH-HERTS-TEL: LETCHWORTH 2170 


MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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Extracting iron from processed materials 
Material handling and lifting 

Heavy media recovery 

Separation of feebly magnetic minerals 
Separating ferrous from non-ferrous metals 
Transmission and braking 


+ + + + + 


RAPID MAGNETIC MACHINES LTD 


BIRMINGHAM 12 - ENGLAND 


4 4 
4CKED BY MORE THAN HALF A CENTURY OF EXPERIENCE 
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VERTICAL 
MILLER 


WITH FIXED OR 
SWIVELLING HEAD 







With a range of eighteen spindle speeds 
from 80 to 2,000 r.p.m. and four rates of 
automatic longitudinal table feed for 
each speed, these machines are capable 
of handling a very large range of work 
at fast rates. At Integral Ltd., Wolver- 
hampton, several operations are carried 
out on aircraft hydraulic pump casings as 
shown. 














Table working surface 10 in. X 31 in. 
Maximum distance, spindle nose to table 
18 in. Available with fixed or swivelling 
head. Ask for details. 









WIDE RANGE OF SPEEDS FOR 
MAXIMUM PRODUCTION ON 
Cm SS ALL MATERIALS 


2 
i, A 


JAMES ARCHDALE & CO. LTD. 


LEDSAM ST. + BIRMINGHAM - [16. 
Telephone No. EDGbaston 2276 
A Member of the Staveley Coal and Iron Co. Ltd. 
Group 
Sole Agents: ALFRED HERBERT Ltd., COVENTRY 
Telephone No. 8922! 
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the castings 
that are uniform 
right through / 


No matter whether your requirements are simple 
or complicated, large or small, you can always be 
sure of quality castings at a reasonable price. Our 
service includes accuracy and regard to detail. 

Speed your production schedule and use the 
“ Starcast” ‘two-in-one’ correct castings and 
machine service (A.1.D. APPROVED). All mod- 


ern machine shop facilities are available. 


Castings up to B.S.S. 17 tons grade. 





CORRECT CASTINGS IN 


"§ T ARCAST' GREY IRON - BRASS - GUNMETAL ALUMINIUM 
BRONZE - ALUMINIUM ALLOY (SAND & DIE) 
REC Rk 


TERED TRADE MA 





FOR ENGINEERING & ALLIED INDUSTRIES 


Our representatives are ready to visit you anytime, please contact 


THE STAR FOUNDRY LTD., BRADLEY, STAFFORDSHIRE. Te: BILSTON 414745 








fe roflex MODERN CUBICLE TYPE 
DISTRIBUTION BOARDS 

















Offering advanced practice in 
the design of energy distribu 
tion gear, these cubicle type 
Acrofiex boards combine 
electrical safety, mechanical 
efficiency and the necessary 
flexibility for expansion 
Further details on request 


Parmiter Hope & Sugden Ltd 


Fluvent Electrical Works, Longsight, Manchester, 12 
London: 34 Victoria Strect, S.\W.1. Glasgow: Somersct Place, C4 
Birmingham: 39/41, Carrs Lance, 4 
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PNEUTOMATION 


a power for production 
that’s yours to command 


What you need in your works is this 
pocket-sized elephant — 
PNEUTOMATION! You’ll find 
PNEUTOMATION has all the 
power of a pachyderm, plus 
compactness. You get the 

same tireless energy, 

accurately applied to the 

right place at the right time, 

under perfect control. 
PNEUTOMATION is tailor- 

made to work with the minimum 

of elbow room and the wide 

range of standard equipment fits 
any job from bell-ringing to jig- 
boring. Simple design, careful 
workmanship and completely non- 
corrodible materials cut replacement 
and maintenance costs, 

make Lang PNEUTOMATION a 
really long-lasting, trouble-free system. 


Pneutomation never forgets to operate 


The ‘Pneulang’ basic cylinder unit, just one of 
the 264 cylinders available ‘ off-the-shelf’. 

The range of PREUTOMATION equipment also 
includes many types of manual and automatic 
valves, lubricators, air flow regulators, 

pipes and fittings, etc. 


Pp 
energy under control MA 
\ Alan with” i 
‘% . "LANG | Se i a OY i es ie Gt One Fa ta D 


VICTORY el 1 a BIRMINGHAM ROAD WOLVERHAMPTON Tel 25221:2°3 


\ 
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The logical advance in 





Retaining 














OLD WAY 


Th 








reade studs we 
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THE SALTER WAY 
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Save material— reduce assembly time 











When it’s a question of assembling components 
in any engineering field, Salter Retainers are 
the answer. They replace nuts and bolts, screws, 
cotter pins, and eliminate expensive threading 


Send for the Salter Retainer 
catalogue 
complete without it 


no designer is 


Circlips 


€) Fasteners 


Geo. Salter & Co. Ltd., West Bromwich 
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Spring Specialists since 1760 












and machining Operations. A large standan 
range 1s al immediate disposal, and we 
should welcome the opportunity to assist in ce 


veloping special retainers to solve your problem 


your 





MORE POSITIVE ~ PERMANENT RETAINING 


Retainers 











Woodhouse and Mitchell 84° centre lathe 


POWER 
for the tools 


NEW & RECONDITIONED GENERATORS 


For remote places, where power lines 
are not yet laid, Wards can often 
supply new or rebuilt generating 
plant, driven by diesel or petrol 
engines. Here again careful inspec- 
tion, reconditioning where necessary, 
and testing, enable Wards to offer 
with every confidence plant capable 
of giving long and useful service. 
Stocks of machinery and plant are 
changing so rapidly that it is always 
well to “remember WARDS might 
have it”. 


+ The Albion Machinery Catalogue published 
twice yearly gives details of thousands of items 
held in stock. Ask to be put on the mailing list. 


SERVING INDUSTRY AROUND THE WORLD 


Dept. E 
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TOOLS 
for the job 


NEW & RECONDITIONED MACHINE TOOLS 


Wards are known the world over for 
new, rebuilt and second-hand machine 
tools and plant. Rigorous inspection 
by qualified engineers and recondi- 
tioning by experts ensure that used 
machinery from Wards gives a high 
standard of performance and de- 
pendability. Large stocks are always 


held. 





14 K.V.A. 3 Phase Diesel Alternator Set 


THOS. W. WARD LTD 





. ALBION WORKS - SHEFFIELD - ENGLAND 


London Office BRETTENHAM HOUSE - LANCASTER PLACE - STRAND LONDON W.C.2 
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DIESEL LOCOMOTIVE 
COOLING EQUIPMENT 


* Sectional Radiators 

* Charge Air Coolers 

* Lubricating and Transmission 
Oil Coolers 


SERCK RADIATORS LTD. SERCK TUBES LTD. Birmingham I! 
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essential economy... 


Movement costs of raw materials or finished pro- 
ducts are reduced to an absolute minimum by 
the installation of Spencer handling plant. The 
conveyors illustrated at this C.E.A. Generating 
Station are typical of the modern machinery 
designed and manufactured by us for reducing 
handling costs over the whole field of industry. 
No firm possesses wider experiznce in meeting 
this need and our accumulated knowledge is at 
your disposal. 

Eight conveyors of centres up to 660 feet and 
capacities varying from 260 to 400 tons per hour 
are used in this plant to convey coal from ship 
or stock pile through sampling, screening, crush- 
ing and weighing equipment to bunkers over 
the boiler house. 








(SPENCER) 
HANDLING PLANT 


SPENCER (MELKSHAM) LIMITED 
MELKSHAM WILTSHIRE 
Branch Offices: 





Ingersoll House, 9 Kingsway, London, W.C.2. Tel: Cov. Gar. 1800. 


34 Castle Street, Liverpool 2. Tel: Central 3738. 
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B 
THE LONG AND THE 
SHORT .@.. OF /7 


IN COARSE 





We can 
Threadmill PITCH 
Threadgenerate SCREWS 
Threadwhirl 
Threadroll PRECIS! ON 
Threadcut MADE SCREWS 


AND NUTS TO 


Threadgrind 
SPECIFICATION 


Internal or External 
Special and Multi-start 


A.I.D. 


SPECIALISED EQUIPMENT 
AND WIDE EXPERIENCE 
ENABLE US TO, QUOTE 
YOU KEEN PRICES 





Approved C.I.A. 


Approved Suppliers to 
Ministry of Supply and 
leading manufacturers. 


sh eee) bbb did ibibabibt La Ab ib TL WERE bh ORE EER Phe EHD EE EER ER RRR EERE Og VEVAYE ALY 





Recirculating Ball nuts and screws 


METALIFACTURE L” 


DAKEYNE STREET, NOTTINGHAM 
TELEPHONE 42055 
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GROMMET 
V-BELT 
work s 


A BTR High Test Grommet V-belt drives heavier 
loads with a higher safety factor because it’s stronger; 


transmits more power for electricity consumed because 


it’s more flexible: lasts longer because it's more 
durable, size for size, than any other V-belt 

‘Grommetise’ your drives with BTR High Test 
Grommet V-belts, especially where conditions are 
punishing—the more difficult the drive the more 
outstanding you'll find BTR High Test Grommet 


V-belt performance 





BIR 


ENGINEERS 
IN RUBBER 


@earriitn 











Herga Mou 
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se 


tweemorianrice . ** 


Vincent 


24 


A grommet (a cord loop built by winding 


high-tensile rayon cord upon itself in an endless 


spiral) is essentially strong and tMexible 


Grommet spiral construction ensures that all the 


windings share the load and stresses equally 


Iwo identical matched grommets symmetrically 


positioned in the belt share the load equally 


The grommets are on the neutral axis of the 
belt and largely unaffected by flexing stresses 
as the belt travels round the pulleys 
Grommet construction makes room for extra 
rubber to absorb shock loads and protect the 


;rommets from unfavourable conditions 


BTR HIGH TEST 


GROMMET V-BELTS 
BTR Industries Ltd 


sere wmaenwwracreneee 


are, London 5 WW Telephond VICTORIA 
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LOOKING FOR A 
SPRING ? 




























No. 760. 
3 doz. Assorted 
Light Compres- 
sion Springs. 1” to 
4long,22 to 18 S.W.G., 
j” to 4° diam. 6/6 each. 


...compression, 18 S.W.G. x ~; x 2”, 17 coils? 






3 doz. Assorted 
1” to 4” long, 4” to 
i” diam., ie 4 and ends. Why not use TERRY'S BOXES OF ASSORTED 

cach. 

—_$— SPRINGS and put your hand on it right away? 


Sorry, you'll never find it in that drawer of odds 








No. 757. 
Extra Light Com- 
pression, | gross 
Assorted, 4” to 
a”, 4” to 2” long, 
27 to 20 S.W.G. 
15/- each. 


No. 388. Just the job for vou experimental people—a 


4 gross Assorted 
Small Expan- 
sion Springs. 
i” to 14", 18G 
to 21G. 

9/6 each. 





simply unlimited variety of springs of every kind 
compression, expansion, long, short, heavy, light, 


any gauge you want. We show some of our boxes 





here, but why not let us send you our fully 





seas illustrated list—post free? 


No. 753. * Interested in Spring Design? Send for 
3doz.Assor- l«Spring Design and Calculations’—Post Free 126 
No. 1024. 


ted Light Ex- 
20 Compression Springs 12” long 


pansion 3” to 
4k” to |” diam., 24G to 18G, suitable ASSORTED Ss PRI NGS 


\” diam., 2” to 6” 
long, 22 to 18 S.W.G. 
10/6 cach. 
for cutting into shorter lengths; and 30 
Expansions 1)” to 12” long, 5/32” to 9” 
diam., 22G to 16G 24/- cach 


No. 758. 

Fine Expan- 
sion Springs. | 
gross Assorted 

4” to 3”, 4" to 

2” long, 27 to 
S.W.G. ]§/- each 






























HERBERT TERRY & SONS LTD - REDDITCH -WORCS 


(Makers of quality Springs, Wireforms and Presswork for over 100 pore? 
HT 2 
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ere TENSILE STEELS 


ALLOY STEE , 
LMAKERS FORGEMASTERS - STEEL FOUNDERS HEAVY E 
NGINEERS 
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Light 
Metal 
Pressings 
TT | 
Stampings 


Hot Brass 
Pressings 
and 
Machined 
Brasswork 
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Ingots 
in Brass, 
Gunmetal 

and 
aE 
Bronze 


llr 


Equipment 
for the 
LP-Gas 
Industry 


For over fifty years we 
have been helping manu- 
facturers with their 
problems. Can we help 
you with YOURS? Right 
quality, right price, 


prompt deliveries. 





WRIGHT, BINDLEY & GELL LTD. 


PERCY ROAD - GREET - BIRMINGHAM II 
Telephone: SPR 4491 Telegrams: “‘Bindley’’ B’ham 








GWB 


Control Panels for 
special purposes 


G.W.B. design and supply centralised contr: 
panels for many industrial applications. Availab! 
in a variety of forms, these panels conform to th 
most stringent specifications. Contactors, relay 
and isojators controlling individual machines ar 
contained within separate compartments, and a 
maintenance and replacement of contactors an 
ancillaries may be carried out from the front 
G.W.B. engineers are available for the solution « 
circuit probiems and any special operational re 
quirements. Sales an 
service staff are situated a 
convenient points through 
out the country. 


Two section, two-tier panel, « 
of a series supplied to a weil- 
known paper manufacturing fu 


(a Ca fa 


eeeeeeee.” 
















ther ie 


Tart i ae 
. 








Special purp« 
supplied for t 
trol of an autom 
brickmaking 


Multi-motor 
panel with ir 
compartment 
isolation f 7. 
motor start 
plied to 
synthetic fibr 
facturing « 


All contactors are made to the famous G.W.B 
standards 4mong the many refinements making 
them pre-eminent in their field are 


4% Sintered Tungsten-Silver contacts for LONG LIFE 
% Open type construction for EASY MAINTENANCE 
% Special coil design giving LOW CURRENT ABSORPT ON 


G.W.B. Low Tension control gear |0O—1!,400 amps A.C. & D.C 


G.W.B. FURNACES L’’ 


Control Gear Division 
P.O. BOX 4, DIBDALE WORKS, DUDLEY, WC ACS 
Telephone No. DUDLEY 4284/5/6/7 Telegrams: GIBWILDBAR, 


Proprietors’ Gibbons Bros. Ltd. & Wild-Barfield Electric Furnaces Ltd. B40 
THE 
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BROWN 
BOVERE 





YPC Pin. 


Brown Boveri Air-Blast Circuit-Breakers 


The Choice of the World’s Largest Aluminium Works at Kitimat, Canada 


Electrical energy is supplied to Kitimat from the Kemano power station (generating capacity 
2,000,000 kVA) over a 287-kV multi-circuit transmission line equipped with Brown Boveri 
type DCVF air-blast circuit-breakers. Aluminium works need a dependable current supply for 
which reason circuit-breakers of the highest reliability are required. In view of the output of 
the Kitimat works (500,000 tons annually) this requirement was of the utmost importance here, 
hence the choice of Brown Boveri air-blast circuit-breakers. 


BROWN, BOVERI & CO. LTD., BADEN (SWITZERLAND) 


Representotives if 
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certainly cuts faster 


\ *“Cyclone’’ Power Hacksaw Blades are 
. produced from our own special tungsten 
alloy and high speed steels. All blades are 


accurately set and toothed and carefully heat 
HAC KSAW BLAD E Ss treated to obtain an extremely hard cutting 
’ edge combined with a tough and flexible 

body. 


ENGLISH STEEL TOOL CORPORATION LTD 
Holme Lane Works, Sheffield 


{ wholly owned subsidiary of English Steel Corporation Ltd., Sheffield. 


Stocks also held at: 167 Dukes Road, Acton, London W.3; 62-64 Scotswood Rd., Newcastle; 
North Street Works, Openshaw, Manchester. 
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For the 






fabrication 






YF Wiis 





sh of wire products 


y Weldmesh 


in rolls or sheets 







is an ideal 






material 






Cut it to the shape you want — it holds together because 





it’s welded together. In the Weldmesh list of standard 






sizes you will find a mesh size and wire 





gauge to suit every purpose. 






A technical service is available to handle any problems. 









\ ‘eldmesh is a registered trade name and is supplied direct to users by the sole manufacturers 


THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


{ adon, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 


t lawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.1 
. "vw Beer 








AAS 
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TOOLS 
FROM 


HALLMAG 

















the progressive decision 


Hallmac carry immense and comprehensive stock ranges of Engineers’ Small Tools, Macrome Treated 
Tools, Hand and Power Tools. Their distribution and service network covers the country. Your entire 
current needs in this field and all future expansions and special problems can be taken care of by the 
single decision—tools from Hallmac 


HALLMAG TOOLS cumiteo 


Head Office and Depot : PO Box No. 39 Macrome Road, Wolverhampton. Telephone 52001 (9 lines) 
LONDON : 21, Ivor Place, N.W.1. Telephone PA Ddington 0204 

MANCHESTER : Transport House, | The Crescent, Salford 5, Lancs. Telephone PENdleton 3656 
GLASGOW : Central Chambers, 11 Bothwell Street, C.2. Telephone CE Ntral 5066 


Sales Managers for the Hand Tool Division of the Bren Manufacturing Company 


JW.Ad 430 
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for 100 per cent 


accuracy 


in making form tool cutters of all 
types. We have over a century of 
experience in precision engineer- 
ing and non-standard flat and 
spherical form cutters are our 
speciality. 

Look for Chatwin. The name for a 
guarantee in precision and accur- 
acy. 


Write for a copy of 
** The Tool for the Job”’ 
a Chatwin Publication. 


Thomas Chatwin & Co. 
Great Tindal Street 
Birmingham 16 

Phone: Edgbaston 3521! 


London Office: 25 Hanover Sq., W.1 
THOMAS CHATWIN & CO. ‘Phone: MAYfair 8783 


A New “Dry Cell” type Air Filter 


Twenty years have passed since we brought 
out our ‘‘C.E."’ Dry Cell type Air Filter. So 
successful has this proved in the ventilation of 
food factories, chemical laboratories, instrument 
testing rooms and other places where an 
absolutely dust-free atmosphere is imperative, 
that we have developed a new pattern—even 
better than its prototype. This, the ‘‘Visco’’ 
‘*M.V."’ Dry Cell Air Filter, has the advantage of 
being smaller in size and is much cheaper. Yet is 
equally efficient. The new ‘*M.V."’ filter unit is 
of 750 c.f.m. capacity and units can be built up to 
any capacity required. Write for List No. 577. 


THE VISCO ENGINEERING CO. LTD., STAFFORD RD., CROYDON 


*Phone: CROYDON 418! 








a 





Renewing the filter medium in a ‘‘Visco’’ ‘*M.V."" Unit. 
his can be done easily and quickly 
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LET (KKE) SOLVE YOUR PROBLEMS... 


by using drawn 
and ground 


K E  speciaL STEELS 
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FEROX one coat finish— 


no special primers or undercoating required 


FEROX one-coat hammer finishes have excellent covering properties 
and are made in four qualities. A stoving type, eminently suitable for 
stoving of paraffin, electric or gas convector heaters. An air-drying, 
non-cessing type for electric motors, automatic oil-firing equipment, 
etc. An air-drying cessing type for finishes on timber. And, for 
use where stoving equipment is not available or not practical (i.e. large 
castings, etc.) an air-drying catalysed type. Information and advice 
on FEROX Hammer Finishes and the new Industrial Catalogue are 

BY APPOINTMENT available from our Industrial Sales Department without obligation. 


TO HER MAJESTY THE QUEEN 
MANUFACTURERS OF PAINT 


THE WALPAMUR COMPANY LIMITED 
DARWEN AND LONDON 


Makers of paints, enamels, varnishes and finishes to meet every industrial need 
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EVERYWHERE 
AND 


ANYWHERE 


Hewittic Rectifiers 


give reliable service... 


The robustness, lightness, and manaruvrability 














of Hewittic Rectifiers make them ideal for 
installation in awkward situations, and their 
outstanding operational characteristics, proved 
over a period of 50 years, ensure utmost 


reliability and long service 


For every type of A.C.-DC application and 


from the smallest sizes up to any capacity 


He The photographs thow o J00 KW Hewitt Rectifier 


substotion in mining trection service in Mexico 


 Hewittic Recti iets 


OVER 1; MILLION KW. IN WORLD WIDE SERVICE 


Send for details 


HACKBRIOGE AND HEWITTIC ELeecrete ¢oO LIMITEC 


e 


Stel gle ahead THAMES SURREY ENGLAND 


OVERSEAS REPRESENTATIVES 

ARGENTINA: H. A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA: Hackbridge and Hewittic Plectric Cr 

Ltd., 171 Fitzroy Street, St. Kilda, Victoria; N.S.W Queensiand: W. Australia: Eider, Smith & Co Led 

South Australia: Parsons & Robertson Ltd.; Tasmania: H. M. Bamford & Sons (Pty) Lid. Hobart 
BRAZIL: Oscar G. Mors, Sao Paulo. BURMA: Neonlite Manufacturing & Trading Co Lid, Rangoon 
CANADA: Hackbridge and Hewittic Electric Co. of Canada Lid Montrea! The Northern Plectri 
Co. Ltd., Montreal, etc CEYLON: Envee Ess Litd., Colombo CHILE Sociedad Importadora de 
Pacifico Lida., Santiago EAST AFRICA: Gerald Hoe (Lighting) Lid Nairobi BGOYPT: Giscorm 
Cohenca Fils, S.A.E., Cairo. FINLAND: Saéhké-ja Koneliike O.Y. Hermes, Helsinki GHANA. NIGERIA & 
SIERRA LEONE: Glyndova Lid. NETHERLANDS: J. Kater £.1., Ouderkerk ad. Ametel, Amsteidiik Noord 10k 

INDIA: Steam & Mining Equipment (India) Private Ltd., Calcutta; Easun Engineering Co. Lid, Madras, 1. IRAQ 
J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & BORNEO: Harper, Gilfillan & Co. Lad, Kuala Lompur 
NEW ZEALAND: Richardson, McCabe & Co. Lid., Wellington, etc. SOUTH AFRICA: Arthur Trevor Williams 
(Pty.) Ltd., Johannesburg, etc. CENTRAL AFRICAN FEDERATION: Arthur Trevor Williams (Pty) Lad. Salis 
bury. THAILAND: Vichien Phanich Co. Lid., Bangkok. TRINIDAD & TOBAGO: Thomas Peake & Co. Port 
of Spain. TURKEY: Dr. H. Salim Oker, Ankara S.A.: Hackbridge and Hewitic Blectric Co. Lid, PO Bos 
234, Pittsburgh 30, Pennsylvania. VENEZUELA: Oficina de Ingenieria Sociedad Anonima. Caracas 
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Only one pair of hands is required to operate the Azoflex model 42,63 to produce prints in 1 


i2rge quantity —dried, flat and ready for immediate trimming and collating. No darkroom, x 
no elaborate ventilating system and ducting are necessary as there are no unpleasant fumes, 
and therefore AZOFLEX machines are completely mobile to facilitate reorganisation or 
expansion. Exposing, developing and print delivery are all synchronised for an even flow of 
finished work, and output in excess of 100 20” » 30” prints per hour can easily be achieved. 

AZOFLEX is the on/y daylight reflex copying process 















and it is the on/y photoprinting process to apply a 4 
measured dose of developer, thus ensuring optimum : 
quality. 
The majority of AZOFLEX photoprinting machines ; 
can, subject to certain conditions, be hired as an alter- 
native to outright purchase, where this is preferred. 
AZOFLEX MODEL 42/63. Combined synchronised printer and i 
developer. Capacity: cut sheets and rolls up to 42 in. wide. dl 
Printing speed: from 6 in. to 154 ft. per minute. Dimensions : ‘ 
Height 52 in. Width 67} in. Depth 52 in. with delivery tray +] 
extended. Weight : approximately 850 Ibs. i 
Enquiries to: Ilford Limited 4 
K D 7 | | Industrial Sales Dept. AZ14U 

zof cx Ilford, Essex 4 

Telephone: ILFord 3000 ¥ 













MACHINES AND MATERIALS FOR DRAWING OFFICE PHOTOPRINTING 
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It’s New! HYDRAULIC POWER 





Models give pressure 


range from 


62 .. 22,500 ..: 


Operated by compressed air 


from 
5-100... 


Reliable 





Compact 


Designed for high output 





Low initial cost 





Negligible maintenance 


Non-corrosive 


WEIGHTS FROM 50-8! LB. 


No consumption of air when 
maintaining static pressure 


THE 


ALRHVYDRO POWER UNIT 


PRODUCES HYDRAULIC POWER FOR 
PRESSES, HYDRAULIC JACKS, 
HYDRAULICALLY LOADED ROLLS, ETC. 
MANUFACTURED BY THE MAKERS OF 


“ AIRHYDROPUMP,” 


SEND FOR LEAFLET A.P.U.1. COMPLETE WITH OUTPUT GRAPHS 


VORTEX WORKS - ATLANTIC STREET - ALTRINCHAM + CHESHIRE 
Telephone: Altrincham 2702, 3 Lines 
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The quality of engineering in woops propeller 
fans means lasting reliability and economy 

from long service. Remember, woops are the 
world’s most widely used fans, chosen 
internationally for performance and quality. 
DELIVERIES FROM STOCK FROM ALL G.E.C. BRANCHES 


Write for Publication V1220, it should be on your files 





COLCHESTER LTD. BRAISWICK 


An associate company of The General Electric Co. I 


WOODS OF 


FAN ENGINEERS AT THE FOLLOWING BRANCHES: ABERUEEN, BEI T, BIRMINGHAM, BRI 


LEEDS, LEICESTER, LIVERPOOL, LONDON, MANCHEST MIDI SHKRUOLGH, NEWCA 
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BACKED BY A QUARTER OF A CENTURY OF 
LOCKHEED HIGH-PRECISION HYDRAULICS 








CONTROL 
VALVES 


Lockheed hydraulic control valves, for 
actuation by hand, by mechanical 
means or by fluid pressure, are robust and hydrauiically balanced. They are 
widely adaptable, and can be installed in various convenient positions. 
The illustration on the left shows a Lockheed ¢” B.S.P. valve: this is subject to many 
variations in installation and porting, there being || types with 14 variations in valve 
spools, operable with spring self-centring or self-reversing (either way) or with detent 
location. The end covers can be turned to occupy any one of four angular positions. All 
working parts are protected by suitable boots and air filters as necessary. Suitable for 
fluid flows up to 6 g.p.m. and 3000 p.s.i. The right-hand illustration shows one of the 
Lockheed 4” B.S.P. control valves, of which there are 18 types, and 18 variations in body 
form. The spools are a floating fit on their operating spindles, and are thus self-aligning; 
they are also hydraulically balanced. Spring return and detent location are available as in 
the smaller valve. Suitable for fluid flows up to 20 g.p.m. and 1000 p.s.i. 
The 14” B.S.P. has similar features with 8 types of body and 9 variations in spool. Capacity: 
up to 50 g.p.m. and 3000 p.s.i. 


For further details of these and other Lockheed Industrial units, please write for pamphlets and kindly 
mention this journal 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
SHAW ROAD, SPEKE, LIVERPOOL TELEPHONE: HUNTS CROSS 2121 


Lockheed 


REGO TRADE MARK 


INDUSTRIAL HYDRAULICS 








COMPLETE INSTALLATIONS Game 


meme OR INDIVIDUAL UNITS 
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FIRST IN THE FIELD—AND STILL IN THE LEAD 


The Special Lincolnweld 
installation for joining 
pipe, in action at The B.P. 
Kent Refinery. 


CHEMICAL AND PETROLEUM 
ENGINEERING EXHIBITION 
18th—28th June, 1958 
See the full range of Lincoln 
Electric Welding Equipment at 
Stand No. 2A (Ground Floor) 
Grand Hall, Olympia 





lhe standard 


Better Welding ny 
AUTOMATICALLY... ivag.. Paty Acrometh 


Veelding Head 


showing mew position 
The recently completed development of the Distillation Unit, at The of controls ané 
B.P. Kent Refinery, intended to increase the refining capacity of this atest Uxtures 


large plant from 4.6 million tons to 7 million tons per annum, called 
for extensive use of automatic site welding, on the double-ending 
of pipes. The Automatic unit employed, was a special Lincolnweld 
installation, using Lincoln L.60 wire and Lincoln Flux No. 2, which 
is fully approved by Lloyd’s Register of Shipping. 

Listed below are some of the major features of the latest Lincoln- 
weld Fully Automatic Submerged Arc Welding Units, designed 
to provide easier, faster welding with increased operational efficiency 
—so essential to the requirements of modern high speed production 
methods. 


All controls face the operator. The control station is hinged to the 
flux hopper for easy access to the wire feed mechanism. 


Standard or Wide Range Speed Control Units available to give 

travel speeds of 10°-90° per min. in 3 : 1 ratios (standard) or 10°-200° 

per min. in 20 : 1 ratio (Wide Range Control Unit). 

New slide mechanism enables welding head to be moved both verti- 

cally and horizontally. Wire feed gear box control station, nozzle 

and flux hopper can be rotated through 90° for welding circumfer- 

ential seams. 

New compact wire guide nozzle, the correct volume of flux being : 

ensured by flux feed valve with shroud covering nozzle and feed tube t h e 
to concentrate flux shield. 


Greater stability ensured by new position of wire reel carrying stand, ay’ 
with additional idlers and rollers on beam traverse (B.11 only). late st 


Point of Welding accurately illuminated by special guide light. 


For further details of the full Lincolnweld range and how the 


Lincolnweld Process can be adapted to suit your requirements, | | M 0 ()t Ni ' yy rr It 1) 
write today to 7 ) J / J 


The Automatics Division 


| NCOLN ELECTRIC CO LTD - WELWYN GARDEN CITY - HERTS - WELWYN GARDEN 920 (5 lines) 458! (5 lines) 
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cast and machined 
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important part 


Britain’s best equipped Steel Foundry 


Cast for Ruston Bucyrus Ltd. 
by whose permission the photograph is reproduced. 


This massive revolving frame is cast in steel for the 
150-RB excavator. Weighing 29 tons “as cast” it 
measures 10 ft. x 15 ft. 6 ins. and is a normal Lloyd 
production casting. It has to stand up to the severe 
shock loadings which are developed progressively, as 
when the 150-RB bites into compacted soil or 

loose rock that is lifted in one operation. The mould 
contained 80 cores and there were 21 feed heads. 
Co-ordinated with the casting was the machining 
process, a task well within the scope of Lloyds 
unsurpassed machine shops. The proof of a perfect 
casting lies in the machining, and it always 

operates to the advantage of the customer to allow 
Lloyds to machine the castings they make for him. 


LLOYDS 


F. H. LLOYD & CO. LTD. P.O. BOX No. 5, 
JAMES BRIDGE STEELWORKS, WEDNESBURY, ST/ FF 
TELEPHONE : JAMES BRIDGE 2401. 
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POLISHING LATHES 
AND 

POLISHING SHOP 

REQUIREMENTS 


PRODUCT OF THE Mevicofler GROUP OF COMPANIES 


HEAD OFFICE 


6.0. MORRIS LIMITED, BRITON ROAD, COVENTRY. TEL: 6081 
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The Caliper is normally supplied as a 
‘GO’ and ‘NOT GO’ combination 
gauge so that both tests can be applied 
in one action, but is also available 
as ‘GO’ only or ‘NOT GO’ only. 


A precision co-ordinzte 
frame boring machine for 
ensuring parallelism aid 
centre distance of anvil 
mountings. 


» Adjusting screws, pro- 


& tected by cover plates 
allow for a wide range 


of work diameters and 
tolerances. The gauge, 
after long usage, can 
also be re-adjusted 
many times to size 
so that the necessity 
for regrinding is 
eliminated. 


Featuring Horstmann gauges 


The Horstmann Model 52 Screw Caliper Gauge puts accuracy in 
your hands. In addition to the features displayed above, it incor- 
porates many other advantages, all of which contribute to fine 
accuracy, versatility, long life and ease of handling. The anvils are 
set so that they do not roll — all shearing action is eliminated — 
the caliper is suitable for either left- or right-hand threads — and 
it is ideal for gauging Acme forms and shouldered work. Model 52 
is available in a full range of B.A., American, Unified, Whitworth 
and Metric forms of thread. 

Horstmann also make screw or plain Plug and Ring type gauges. 
All these precision instruments are guaranteed for accuracy, 
hardness and finish to the requirements laid down by the Nation: 
Physical Laboratory. May we send you descriptive leaflets ? 


PLUG, RING & CALIPER GAUGE: 


THE HORSTMANN GEAR COMPANY LIMITED 
NEWBRIDGE WORKS - BATH - ENGLAND ~ Tel.: 7241 
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-- that’s what you want 


a ** Reservoil ” standard sized bearing. It makes life 
so much easier for you. It is made of sintered-metal 
and incorporates its own lubrication. You can fit it 
wherever inaccessibility would make lubrication 
difficult — or whenever you know the user 
is not going to bother much about servicing. 

The sintered-metal of Reservoil bearings is impregnated 
with oil which is fed by capillary action direct to 
the bearing surface. No oil runs to waste and no 


maintenance is necessary. 


ooo you should specify Lyowod 


Sintered-Metal O14 RETAINING BEARINGS 


There are shapes and sizes of “ Reservoil” bearings for 
every normal medium duty, but special attention is 
drawn to the large range of plain cylindrical bearings to 
B.S.1. standard dimensions. Most sizes are held in stock 


Please write on phone for Technical Brochure $D.40 or Catalogue of sizes $0.41 


1E MORGAN CRUCIBLE CO. LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.I! BAT: 8622 


$m.124 
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PITMAN 


ENGINEERING ECONOMICS: BOOK | 
Elements of Industrial Organization 

By T. H. Burnham, B.Sc., etc., and G. O. Hoskins, 
B.Com., etc. 6th Edition. Introduces the engineer 
to a study of the techniques that impinge on, and 
effect, his own technique ana gives him a knowledge 
of the economic system of production and distribu- 
tion. 21 - net. 


THE PRACTICAL ENGINEER POCKET 
BOOK 

Edited by N. P. W. Moore, B.Sc., A.C.G.1., etc. 
Here is the sixty-sixth edition of this ever popular 
pocket book. With over 700 pages, it provides the 
engineer with a wealth of ready and useful informa- 
tion which can be obtained almost at a glance. 
12/6 net. 


CONSTRUCTION OF GRAPHS AND 
CHARTS 

By A. S. Hall. Nowadays, graphic methods of pre- 
senting data and information are of great import- 
ance and offer many advantages. This new book sets 
out those fundamental ideas on which to base the 
choice of the best graph for a particular purpose. 
It is of great interest to all engaged in the presenta- 
tion and analysis of data. 25 — net. 


TECHNICAL BOOKS 


WORK MEASUREMENT AND 
INCENTIVES 

By D. G. Lintern, B.A., etc., and R. J. S. Curtis 
B.A., etc. Direct in approach and basic in its treat 
ment of technicalities, this is the first book to 
provide a suitable introduction to the subject for 
students. 25 ~ net 


SOLUTION OF PROBLEMS IN 
STRUCTURES 

By W. T. Marshall, B.Sc., Ph.D., M.1.C.E., etc. Here 
is the first book of its kind to use such a direct and 
practical approach to the subject. in it are over 
350 worked and unworked examples (with an 
swers) of the kind of problem that the degree 
student will meet in examinations. 27 6 net 


SOLUTION OF PROBLEMS IN 
ELECTRICAL TECHNOLOGY 

By H. Cotton, M.B.E., 0.Sc., M.1LE.E.. and J. V 
Parry, M.Sc.(Eng.), A.M.LE.E. This book contains a 
collection of graded worked examples (using the 
M.K.S. system) covering a wide range of electrical 
science and practice, as well as a number of ques 
tions (with answers) to be worked by the reader 
Almost two-thirds of the 350 examples given are 
worked out in full. 20 — net 


Parker Street, Kingsway, London, WC2 
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Work in progress under conditions of extreme cleanliness on the tor 
of the stainless steel vessel containing the fast reactor at Dounreay. 
The vessel is placed centrally in a concrete * vault’’ containing 
primary liquid metal circuits and heat-exchangers. The vault is in 
turn contained in the giant steel sphere which is the well-known 
exterior aspect of Britain’s full-scale fast breeder reactor. 


TAKING THE HEAT FROM THE NUCLEAR REACTOR 


A boiler-maker takes heat from a source, whether it be coal, oil, gas 
or waste by-product, and produces steam under controlled condi- 
tions. For well ovér a century John Thompson have done this. 
Now they also do it with nuclear reactors. For the U.K. Atomic 
Energy Authority’s full-scale experimental fast-breeder reactor at 
Dounreay they have produced the complex stainless steel reactor 
vessel, the primary liquid metal circuits and heat-exchangers and 
the secondary boiler plant complete with instrumentation and water 
treatment plant. At Berkeley, where one of Britain’s first commercial 
gas-cooled nuclear power stations is being built by the AEI - John 
Thompson Nuclear Energy Company Ltd., they are building the 
1,000 ton reactor vessels, gas-ducting, heat-exchangers and fuel 
loading equipment. 


JOHN THOMPSON WATER TUBE BOILERS LTD. WOLVERHAMPTON 


WTA/17. 
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@ DAMAGE BY FRETTING OF 
TITANIUM ON STEEL 


Fretting often gives rise to 


additional phenomena such as 
fretting corrosion, fretting wear, 
or fretting fatigue. Fretting cor- 


A QUICK GLANCE AT THE LATEST 
TECHNICAL DEVELOPMENTS 
THROUGHOUT 


THE WORLD 





rosion may be :defined as any 
corrosive action which results 'from fretting, 
and fretting fatigue as any fatigue damage 
which results from fretting. The primary 
detrimental effects of fretting on machine 
parts are corrosive surface damage due to 
fretting corrosion, loss of fit due to fretting 
wear, and fatigue failure due to fretting fatigue. 
A'recent paper gives valuable findings with re- 
gard to fatigue failure due to the fretting of 
titanium against steel, and also of steel against 
steel. The paper is also concerned with the 
evaluation of the effectiveness of shot-peening as 
.an inhibitor of fatigue damage caused by fretting 
steel against titanium. The results of the in- 
vestigation indicate that systems of stress con- 
‘centration and other effects due to pit digging, 
asperity contacts, and cyclic nominal stress field 
in the part concerned all combine their influence 
to initiate and propagate fatigue cracks. Cold- 
rolling and shot-peening, both of which are 
forms of cold-working, each provide a skin 
layer of residual compressive stresses which are 
unfavourable to crack ‘propagation. By provid- 
‘ing an optimum residual stress field, it therefore 
appears that the damaging effects of fretting 
fatigue can be greatly reduced. Other methods 
of producing residual surface compressive 
stresses, such as nitriding or flame plating, 
should be beneficial in certain applications. 


‘@ MICROVOLT-AMMETER WITH PHOTOCON. 

IDUCTIVE CHOPPER 

Two’ of the paramount considerations in 
designing a d.c. microvoltmeter are minimizing 
noise, so that high sensitivity can be obtained, 
and then achieving freedom from drift on the 
resulting sensitive ranges. In general, freedom 
from-drift is usually aimed at by using mechani- 
cal choppers to permit an accoupled amplifier to 
be used, while low noise is obtained by heavily 
restricting ‘the band-width of the amplifier. The 
use of mechanical choppers is expensive, how- 
ever, and often mtroduces other sources of noise 
into the amplifier. In addition, and more im- 
portant from a measurement aspect, if line 
frequeneies are used to drive the chopper, the 
measurements are susceptible to large errors 
when line-frequency hum is present in the d.c. 
voltage or current being measured. It is claimed 
that a newly developed microvolt-armmeter 
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achieves higher sensitivity and lower drift by 
using a non-mechanical chopper consisting of 
long-life photoconductor elements. The modu- 
lator is operated at other than line frequency, so 
that an extremely low effect from supply ripples 
is obtained in the direct current measured 
Measuring voltages in the microvolt region 
often involves phenomena which are given little 
consideration in other work. The main effect of 
these factors is that unrealized voltages will be 
included in the measurement. Ground currents 
flowing in a system under measurement, for 
instance, can readily raise the potential at one 
point of a metallic ground from 10 to 100 
microvolts above another point. For this and 
other cases the floating input of the instrument 
is valuable, since it enables the full sensitivity of 
the instrument to be used in measuring the 
magnitude of these effects, either in accounting 
for difference measurements or in specific investi- 
gations of such potentials. 


@ /ON-ROCKET ENGINE 


A recent theoretical investigation has shown 
that the ion-rocket engine, in which the propel- 
ling ions are accelerated by an electrostatic field, 
is able to develop a usable thrust, and may be 
used to supplement other rocket engines in 
applications to space vehicles. The ion rocket 
ejects both ions and electrons in order to main- 
tain an electrically neutral vehicle. Propellant is 
carried in a convenient form (solid, liquid, or 
gas), in a supply system, and, in its passage 
through the feed system, 1s vaporized and then 
introduced into the ionizing chamber at a con- 
trolled rate. The ionizing mechanism 1s an elec- 
tric arc or a heated metallic plate, which may, 
for instance, be of tungsten or platinum. The 
body of the ionizing chamber collects the elec- 
trons, and these in turn pass through the elec 
trical power generator. The ions are extracted 
from the ionizing chamber by an electrostatic 
field and are accelerated to a suitable velocity to 
produce the major component of thrust from the 
rocket engine. The clectrons, after passing 
through the generator, are reproduced by 
thermionic emission, and are accelerated by a 
second electrostatic field of a strength sufficient to 
bring the electron velocity to approximately that 
of the ions. If the relative velocity of the ions 
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SOLUTION TO TOUGHEST 
INDUSTRIAL BRAKING 
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INDUSTRIAL DISC BRAKES by 


Send details of your problem to: 


Are you faced with difficult braking problems 
where conventional “ off-the-shelf” brakes 
simply cannot do the job economically, 
if at all? 


Are torque, energy and space your major 
considerations ? 


Get the facts of how they are solved by 
custom-built Goodyear Industrial Disc 
Brakes, based on the technique developed by 
Goodyear to control the largest and fastest 
aircraft in the world. 


Consider these features: 


* Any combination of torque and energy 
capacities. 


May be operated hydraulically, mechanically or 
pneumatically. 


Simple installation with minimum servicing. 
Quick, easy replacement of linings. 


Certain types may be provided with automatic 
adjustment to compensate for lining wear. 


GOOD/YEAR 


ENGINEERING PRODUCTS 
DIVISION 


THE GOODYEAR TYRE & RUBBER CO. (G.B.) LTD * ENGINEERING PRODUCTS DIVISION * WOLVERHAMPTON 
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and electrons is large, the probability of their 
recombination on the formation of a neutral 
plasma is small. Slightly more electrons than 
ions should be ejected in order to give the 
vehicle a slightly positive surface charge. Com- 
putations show that the maximum thrust-to- 
weight ratio to be expected from an ion-rocket 
engine using presently available power genera- 
tors is less than 10°*. Propellants of the highest 
possible atomic or molecular weight, forming 
singly charged ions, are most efficient for use in 
the ion-rocket engine. The minimum accelerat- 
ing voltage is estimated at 12,000 V. 


@ RUBBER-CUSHIONED BALL BEARINGS FOR 

SOUND ABSORPTION 

Owing to its sound-absorbing characteristics, 
rubber can be used for sound-reducing sleeves 
fitted over the outer races of mounted ball bear- 
ings. Tests have shown that such a sleeve will 
cut the noise power level, i.e., the power dis- 
sipated in the noise, by over 90%, and will 
reduce decibel values by 15%. This is an 
appreciable amount, if it is considered that 
decibel readings are logarithmic and that con- 
tinuous noise, even if only the hum of a bearing, 
can be severely annoying. Bearings contribute 
much sound of this kind to the noise of business 
machines, air conditioners, dispensing machines, 
and materials-handling machines such as con- 
veyors. An average ball bearing mounted in a 
housing on a base-plate has a decibel level 
approximating 70 dB, i.e., similar to traffic 
noises ; any reduction is therefore worth while, 
unless, of course, neighbouring noises have a 
much higher sound level. One approach to noise 
reduction is the use of a high damping metal 
such as manganese-copper alloy, but a rubber 
sleeve over the outer race of the bearing is much 
lower in cost. This cushioning material also 
absorbs higher-frequency vibrations and shock 
load. Such bearings, however, are suitable only 
where the radial load capacity of the bearing is 
low, since radial load capacity will be limited by 
the compressive and fatigue strength of the 
rubber. Also, the rubber is subject to permanent 
set after a period of time. The thickness of the 
rubber sleeves has been found to have little effect 
on sound-damping qualities, and sleeves made 
of relatively thin neoprene have been found to be 
quite satisfactory. It should be noted, however, 
that unmounted bearings receive no benefit from 
such rubber sleeves. 


@ HIGH-TEMPERATURE RESISTANCE-HEATING 

ELEMENT 

Silicon compounds of the borderline metals 
of the 4th to 6th group of the periodic system 
and, above all, molybdenum disilicide, have been 
repeatedly proposed as materials for resistance- 
heating elements for use at temperatures above 
JUNE, 
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1400°C in an oxidizing atmosphere. This disili- 
cide can be used in conjunction with silicon or 
other hard materials or oxides as a sintering 
material, or as a protective layer on molybdenum 
parts. In a recent patent specification, it is 
stated that the formation of a non-scaling 
covering layer can only be guaranteed if the 
oxidation of the molybdenum disilicide takes 
place at a temperature higher than 700°C, the 
time taken to form this covering layer depending 
on the temperature at which formation takes 
place. The covering layer is formed after about 
20 to SO hr at 750° C, whilst at 1000°C it is 
formed after 5 to 10 hr, and after a few minutes 
at 1400°C. Between 300 and 700°C, and parti- 
cularly between 500 and 650°C, the molybdenum 
disilicide is destroyed very quickly, owing to 
attack by oxygen. Thus, sintered elements have 
been destroyed at 550°C by a stream of oxygen 
in a few hours, becoming completely decom- 
posed into a greyish-green powder. The destruc- 
tion apparently commences from the grain 
boundaries, the molybdenum disilicide particles 
enclosed by oxides being split off. According to 
the patent referred to, this difficulty can be over- 
come if the part required to operate between 
300 and 700°C is provided with a coating which 
is impervious to oxygen. A very simple and 
effective protection is claimed to be obtained by 
forming a vitreous covering layer containing 
silicon oxide or a layer of titanium disilicide 
applied by sintering. 


@ NEW SILICONE FLUIDS FOR HIGH. 

TEMPERATURE SERVICE 

It appears that, with the advent of chloro- 
phenyl-containing methyl silicones, a new range 
of silicones has been created which may offer 
important advantages over the silicone fluids 
hitherto available. Each of the three new types 
so far developed serves a particular purpose, the 
first of these providing maximum lubricity, the 
second possessing maximum thermal stability, 
and the third maximum oxidative stability. It 
is, of course, well known that lubricity is the 
primary requirement of engine oils and the 
second most important requirement of hydraulic 
fluids. Lubricity has, however, always been one 
of the poorer characteristics of silicone fluids in 
general. Where service temperatures are within 
the range of conventional lubricants, applica- 
tions for silicones are limited to those cases 
which require good viscosity/temperature ratios 
and/or chemical inertness ; however, as service 
temperatures increase, their relative lubricity 
improves substantially and, from 212°F upwards 
to some 700° F, the superior characteristics of 
the new silicone becomes pronounced. While, for 
most fluids, thermal stability and oxidative 
stability represent the same characteristic, the 
position is quite different in the case of silicones 
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With these, thermal stability and oxidative 
stability are actually two different properties, 
because of the dual role of the silicone molecule 
as both an organic and an inorganic material. 
Under strictly thermal conditions, i.e., the 
presence of heat without oxidative conditions, 
the silicone molecule is attacked at the inorganic 
section, and like all polymers tends to assume 


itslowest energy state, which in this case is the~ 


cyclic trimer. Fortunately, however, the pro- 
duct of thermal breakdown, i.e., the cyclic 
trimer, in the case of the silicone specially de- 
veloped for maximum thermal stability, is non- 
toxic, non-abrasive, volatile at 700° F, and soluble 
at room temperatures. In the case of the silicone 
specially developed for oxidative stability, .the 
oxidative threshold temperature is 510°F, as com- 
pared with 430°F and 450°F, respectively for the 
silicones developed for maximum thermal stabil- 
ity and maximum lubricity. 


@ > METHOD OF GROWING QUARTZ CRYSTALS 
FOR PIEZOELECTRIC ELEMENTS 


When growing quartz crystals on quartz seed 


crystals in an aqueous solution at high tempera~ 


ture and pressure, a mass of quartz is used as the 
nutrient material for crystal growth. To grow 
quartz crystals of sufficiently good quality and 
large size to enable them to be cut to provide 
piezoelectric crystal elements, it has so far been 
found necessary to use as the nutrient material 
melting-quality quartz, i.e.; fragments of pure 
quartz crystals, which are at present available in 
quantity from only a very few particular locali- 
ties, especially from Brazil. In some successful 
methods of growing quartz crystals, the seed 
crystals are suspended above the mass of 
nutrient material in an autoclave, usually filled 
with a solution of sodium carbonate. The bot- 
tom of the autoclave is maintained at a slightly 
higher temperature than the top,so that quartz 
dissolves from the nutrient mass and is deposited 
on the seed crystals. A recent British patent 
proposes a similar method ‘of growing quartz 
crystals for cutting for piezoelectric crystals, but 
using flint as the nutrient material. This is a 
crypto-crystalline variety of quartz, usually con- 
taining more than 98° silica, which is relatively 
cheap and readily available in particular from 
native sources in Great Britain.: It has, however, 
been found that, when using flint under the same 
conditions as the nutrient material, the quartz 
crystals, though they may be of considerable 
size, are cracked ‘and ‘defective. Consequently, 
in'the new method, one or more quartz seed 
crystals are mounted in an autoclave containing 
a mass of nutrient material in the form of 
particles of flint and ‘an aqueous solution con- 
taining sodium carbonate, sodium hydroxide, 
and sodium fluoride. 
the vessel is maintained during the growth of the 
JUNE, 


1958 Voleme 19, No. 6 


The aqueous medium in . 


crystals at temperatures between : 320 and 
400°C, and heating of the vessel is so arranged 
that a temperature gradient exists in the aqueous 
medium such that the part of the medium in the 
neighbourhood of the nutrient material is at a 
temperature of from 5 to 20°C higher than that 
around the seed crystals. It is stated that piezo- 
electric crystals, each yielding from 40 to 50 
circular elements of at least 12 mm diameter and 
0-1 to 0-5 mm thickness, have been successfully 
produced by this method. 
@ ACRYLIC LAMINATING RESINS FOR 

OUTDOOR USE 

In order to improve reinforced plastics for 
outdoor uses, two acrylic (methacrylate) lami- 
nating resins for high- and low-pressure fabrica- 
tion respectively have been developed. Ever 
since acrylic resins were first introduced more 
than twenty-five years ago, they have earned a 
reputation for being the most weather-resistant 
of all known plastics, with the possible excep- 
tion of the fluorocarbons. Acrylic resins have 
good optical and mechanical properties, have 
low water absorption, do not absorb ultraviolet 
radiation, and have good resistance to weak 
acids and alkalis. Because of these and certain 
other properties, acrylics are often used in fibre- 
reinforced structures which are exposed to out- 
door weathering. Most reinforced plastics are 
damaged during outdoor exposure by oxidation, 
photochemical action caused by radiation, 
hydrolysis, moisture absorption, erosion, abra- 
sion, and impact. Acrylic resins, however, seem 
to resist these forces, because they are free from 
benzene rings and chlorine. To determine the 
degree to which acrylic resins reinforced with 
glass fibres withstand weathering, extensive 
exposure tests have been made, the extent of 
damage being determined by observing any 
changes in gloss, colour, and mechanical pro- 
perties. In addition, the surfaces were examined 
visually for degradation, stress cracking, wick- 
ing, and blooming. It was found that the 
mechanical properties of these laminates did 
not change significantly after 3000 hr weather- 
ing, while colour stability proved to be much 
greater than that of epoxy and polyester lam: 
nates. The change of yellowness of acrylic lami 
nates 1s approximately half that of a variety of 
epoxy and polyester laminates at equal exposures 
@ HICH-STRENGTH STEEL CASTING ALLOY 

A new high-strength casting alloy, made by 
adding boron and rare carths to a low-alloy 
steel, 1s claimed to give the material ductility at a 
hardness of 500 Brincll and deep hardenability 
in sections up to 4 in. thick. By heat treatment a 
differential hardness can be imparted to the 
material, so that it can be drilled easily. At a 
recommended hardness of from 477 to 54 
Brincll, the ultimate tensile strength is stated to 
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be 220,000 psi, and the yield strength 180,000 psi. 
While its notched tensile properties are similar 
to those of other high-strength steels, the new 
alloy shows greater ductility, with three times 
higher reduction in area. Impact strength is 
claimed to be high, even when the material is 
hardened completely throughout its cross- 
section. At room temperature the Charpy V- 
noich impact strength is 20 ft-lb, and the mater- 
ial retains good impact properties well below 
the transition temperatures of other ferritic 
steels, and even at temperatures as low as 
—250° F. The alloy is easily cast in sand, its 
shrinkage being similar to that of low-carbon 
steels, so that the same patterns as for low- 
carbon or low-alloy steels can be used without 
changes. In some cases patterns for manganese 
steels can also be used, despite the slightly 
different shrinkage. Wear resistance is said to be 
outstanding, and the material is therefore highly 
suitable for such uses as power-shovel bucket 
teeth, liners for ball mills, and ore chutes. It can 
also be used in large pinions and racks, tractor 
treads, cable sheaves, etc. Dimensional stability 
is claimed to be good, especially in contrast with 
manganese steels, which flow with cold work, 
change to a hard martensite, and undergo a 
slight increase in dimensions. Elevated tem- 
peratures up to 350°F have little effect on 
mechanical properties, but above this tempera- 
ture the material softens and loses mechanical 
strength. 


@ EPOXY-GLASS-FIBRE MOULDING 

COMPOUND 

A new epoxy-glass compression moulding 
material is claimed to have significantly higher 
strength than other types of plastics moulding 
materials, and to be equivalent in strength to 
glass-fabric-reinforced laminates. The material 
consists of 35°% epoxy resin and 65° chopped 
glass fibres, 14 in. in length. It is supplied in the 
premixed, catalysed condition, and no treatment 
is necessary prior to moulding, which is carried 
out by conventional compression-moulding 
techniques at 1000 psi pressure, 330° F curing 
temperature, and a curing time of 20 min. It is 
recommended that mould release materials 
suitable for epoxies be used. The tensile strength 
of the material in the heavy }-in. thicknesses 
is about 32,000 psi, although the data show 
considerable scatter, with high values up to 
47,000 psi. When tested wet, the moulding 
material shows only a slight drop below room- 
temperature strength, the reduction amounting 
to 6% for 4-in. thicknesses, and 2°% for }-in. 
thicknesses. The average dry tensile value of 
32,000 psi for }-in. thickness is about 8000 psi 
lower than that of standard }-in. glass-fabric- 
reinforced laminates. However, since the 
ultimate strength has been found to be inversely 
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proportional to thickness, and since the strength 
reduction for the moulded material in the wet 
condition is very small, the strength of the 
moulding compound is considered comparable 
with the strength of glass-cloth laminates under 
wet conditions. The compressive strength values 
for the heavier thicknesses (j-in. and }-in.) are 
about twice the maximum value for standard 
moulding compounds and are comparable with 
those of glass-fabric-reinforced laminates. The 
block compression values (unsupported) are 
stated to be approximately 25° higher than the 
column compression values, probably because, 
at these heavier thicknesses, the column speci- 
mens act similarly to the block specimens, 
owing to the particular method of testing 
employed. 


@ METHOD OF TESTING THE SHEATHS OF 

NUCLEAR FUEL ELEMENTS 

An interesting method has been developed 
for the detection of pin-holes in the aluminium 
cladding and its welds of flat-plate uranium 
metal elements. These elements are produced by 
slipping the flat uranium core with attached 
aluminium end plugs into an aluminium sheath 
and sinking the sheath onto the uranium by the 
use of a drawbench. The end seals are then 
made by cropping the ends through the alumi- 
nium end plugs and hand-welding the thin 
sheath to the aluminium core. Although the 
sheath makes fairly good contact with the core 
as a result of sinking, there is no bond between 
the aluminium sheath and the uranium. The 
chief testing problem encountered in this case 
has been that of appraising the quality of the 
end welds, and experience has indicated that 
radiography is not the answer to the problem 
Very small pin-holes can occur in such welds and 
will pass all visual and X-ray inspection, the 
latter being used in this case only as a check on 
the general quality of the weld with regard to 
porosity and inclusions. The new method 
developed to check the integrity of the sheath and 
end plugs is a process which is called “ the 
pneumatic burst test". The test is carried out by 
sealing the completely fabricated fuel element 
into a pressure vessel and slowly admitting gas 
to the vessel until the pressure has reached 1800 
to 2000 psi in 10 to 12 min, after which the pres- 
sure vessel is explosively vented to the atmosphere 
If the sheath or the weld has a leak, the pressur- 
izing gas has time to leak into the sheath, so that 
the gas pressure inside and outside the fuel 
element can come to equilibrium. The sudden 
venting of the chamber does not allow the 
gas to leak out of the fuel element in 
time to prevent the development of a large 
differential pressure across the leak defect. The 
result is that the sheath blows up somewhat like 
a balloon. 
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Manufacture and Applications of Metal-Fibre Materials 


By R. H. Reap, W. PoLtak, and S. W. McGee. (From Precision Metal Molding, U.S.A., Vol. 16, No. 4 
April 1958, pp. 25-26, 53, 58, 4 illustrations.) 


This article describes the processes which have been developed for manufacturing a new class of porous 


metal products having high strength and high permeability 


Also dealt with is a new series of composite 


materials such as plastics, ceramics, or soft metals reinforced by metal-fibre networks 


Porous metal products can be manufactured in the form 
of continuous sheet or in intricate shapes. They promise 
to become a valuable material for the filter industry, as 
well as for special structural applications. The metal- 
fibre-base composites combine the features of a metal 
network with the density, refractory, corrosion, or other 
desired properties of a second material, and permit 
materials design for unusual service conditions 


THE MANUFACTURE OF PoROUS-METAL PRODUCTS 


(a) Fibre Sources Metal fibres are obtained by 
chopping or cutting into discrete lengths metal filaments, 
wires, or metal-wool strands. An economical process 
has been developed for making fibres by chopping batts 
of metal wools which are manufactured by a shaving or 
scraping process. The range of fibre sizes from which 
useful porous materials can be made is very wide, but 
most fibres have diameters from 0-001 to 0-020 in. and 
lengths from 0:03 to | in. Fibres made from wires have 
regular cross-sections and smooth surfaces, while those 
from wools are irregular in cross-section and have rough 
surfaces. 

(b) Metal-Fibre Felting For the slurry felting method, 
the metal fibres are beaten into a slurry with a viscous 
fluid. The slurry is charged into a porous felting mould 
and subjected to a vacuum, which pulls the liquid 
through the mould, and fibres are deposited randomly 
on the inner mould surface. Uniform felting is assured 
because, should fibres build up excessively at some site, 
the permeability of that site would decrease and felting 
would proceed less rapidly. The slurry would then flow 
to sites where permeability is high, and more fibres are 
needed to provide a uniform felt 

The product of felting is a very porous metal body 
having a density of from 5 to 20°,, of that of the metal 
from which the fibres are made. Density is dependent on 
the size of the fibres, the felting medium, and felting rate 

In general, short fine fibres will felt to the highest 
density. The felted metal fibres are interlocked with one 
another, and the felt has sufficient strength to permit 
handling. Rough, kinked fibres from metal wools inter 
lock more efficiently than fibres from metal wire 

(c) Sintering Felted Fibres The sintering of metal 
fibre felts resembles that of metal powders. There may 
be a considerable difference in the size of the parts to be 
sintered, however, for the size limitations imposed on 
powder-metal parts are not a problem in fibre metallurgy 
Fibre felts can be small and intricate, but they can also 
be in the form of large sheets or blocks 

Felts may be sintered in the as-felted condition or may 
first be compressed to a predetermined density The 
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pressing loads required increase for increasing final 
density requirements, but are very low for the manu 
facture of porous materials 

Sintering temperatures and protective atmospheres 
are similar to those for metal powders of the same 
alloy. Sintering temperatures can be reduced for many 
metals by “ brazing" the fibres together with a lowes 
melting alloy 

For example, a surface coating of copper can easily 
be deposited on the strands of a steel-wool batt. If the 
wool is chopped into fibres which are subsequently felted 
the felt can be “ brazed " by sintering at a temperature 
sufficient to melt the copper 

(d) Rolling or Press-Forming Sintered metal-fibre 
felts are easily rolled or pressed to obtain the desired 
density, strength, or shape. The amount of deformation 
permissible is dependent on the alloy used ductile 
metals can therefore be rolled to complete density. If 
intricate, porous parts are desired, the felts should take 
the shape of the finished part, because non-uniform ce 
formation of the felt causes non-uniform permeability 

Metal-fibre parts can be machined to final dimen 
sions, though care must be exercised to avoid smearing 
their surfaces if surface porosity is desired. Very porous 
parts should be filled with wax or resin to permit machir 
ing. The filler can subsequently be removed 

The final produce is a porous metal-fibre material, it 
which the fibres are randomly oriented ; however, they 
can be partially oriented to provide directional properties 
The porosity of the metal-fibre product ranges from § t 
95 and pore sizes from a few microns to a few mil 
metres 

An important feature of the metal-fibre process 
economy A process for felting continuously from ; 
slurry onto a rotating drum has been developed for the 
manufacture of continuous sheet Felting in porou 
moulds requires very simple equipment and w amenable 
to automation 

The most economical source of metal fibre at pres 
is from metal wools, steel wool being obtainabk 
cheaply. Wools from titanium or molybdenum, o 
other hand, are not at present available, and fibres 
be made from wire 

Wools can be prepared from nearly all machinable 
alloys and will undoubtedly be available if sufficien 
demand develops. Metal fibres spun directly from liquid 
metal, however, should be very much cheaper than thos 
now available 


APPLICATIONS OF Porous Mitai-Fimms Matieniata 


One of the most obvious applications of por 
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metal materials is as filters. Tests of both liquid and gas 
permeability show that, even for relatively dense, small- 
pore materials, the pressure drop is low for practical flow 
rates. Fig. | presents typical permeability data for several 
metal-fibre filter materials. Tests have also demonstrated 
that metal-fibre filters have practically no tendency to 
discharge metal particles of fibres into the downstream 
side and that they show considerable resistance to mech- 
anical failure (Fig. 2). 

The very high porosities possible for metal bodies 
having good strength suggest a host of additional appli- 
cations. For example, such metallic bodies have con- 
siderably different thermal characteristics than dense 
materials. This property led to a preliminary test pro- 
gramme to determine the resistance of metal-fibre bodies 
to damage and penetration by direct application of a 
high-temperature flame. 
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Fig. |. Permeabilities of porous stainless-steel-fibre materials for (a) 
water at 8 C and (b) dry air at 20 C. 

A stainless-steel fibre plate and a non-porous stainless- 
steel plate of about the same weight per area were in turn 
exposed to identical applications of an oxy-acetylene 
flame. The non-porous plate was burned through in 
about 20 sec, whereas the fibre material exhibited only 
surface damage after a 3-min exposure. This preliminary 
test suggests many thermal-barrier applications 

Other potential applications for porous metal-fibre 
materials which are being investigated are in the fields of 
transpiration cooling and boundary-layer control. Por- 
ous metal-fibre bodies appear to have a considerable 
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capacity to damp mechanical and acoustical vibrations 
and will find uses based on this property. 


METAL-FIBRE-BASE COMPOSITE MATERIALS 

Metal-fibre-reinforced plastics can be made by im- 
pregnating porous sintered felts with resins or by tech- 
niques similar to those for making glass-fibre-reinforced 
plastics. These products now look promising for plastic 
sheet-metal moulding dies having increased life and 
strength.* 
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Fig. 2. Tensile strength of porous metal-fibre materials as a function 
(a) Mild-steel fibres, vn, 
(b) Stainless-steel-fibre material 
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Metal-fibre-reinforced ceramics are made by several 
techniques, i.e., sintered felts are infiltrated or impreg- 
nated in a porous die by a ceramic slurry, or metal fibres 
are mechanically blended with ceramic powders and the 
mixture hot- or cold-pressed. The felted or pressed metal- 
fibre ceramic composites are sintered or hot-pressed to 
achieve final density. 

These materials are essentially non-porous and have 
a structure consisting of two continuous interpenetrating 
phases, one of metal and one of ceramic. This unique 
structure provides a material with the high-temperature 
strength and wear properties of a refractory ceramic yet 
with considerable toughness and high thermal conduc- 
tivity, owing to the metal network. 

By suitable matching of thermal contraction pro- 
perties of the metal and ceramic phases, the ceramic can 
be hydrostatically compressed on cooling from sintering 
or hot-pressing temperatures, resulting in improved 
physical properties. 

A high-energy friction material for aircraft applica- 
tions was developed on the basis of this structure and has 
been successfully tested on an inertia-type dynamometer. 
For a material consisting of 50°,, by volume of a molyb- 
denum-fibre network phase and a non-metallic phase of 
30°,, SiC, 10°,, FeSi, and 10°, C, a total energy of 
4,560,000 ft-lb per square inch of friction-material sur- 
face was dissipated in 94 stops. The wear of the friction 
material was about 0-00007 inch per stop, and the 
material was still serviceable after testing. The coeffi- 
cient of friction ranged from 0-11 to 0-15. 

Because the thermal conductivity and toughness of 
ceramics with metal contents as low as 10°,, by volume 
have resulted in improved thermal-shock resistance, as 

(Concluded on page 226) 


®Sce also The Engineers’ Digest, May 1958, p. 180. Editor, E.D 
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ERMAN 


New Ultrasonic Method of Measuring Compressive Forces 


By H. KrRACHTER. (From Werkstatt und Betrieb, Vol. 91, No. 5, 1958, pp. 246-248, 4 illustrations.) 


ULTRASONIC methods have acquired considerable im- 
portance in recent years as a means of non-destructive 
testing of materials. Cracks in workpieces are detected 
because their metal-to-air interface reflects ultrasonic 
wave pulses, but a cavity gives rise to strong reflected 
pulses only if it is not too fine. Separating layers of 
thicknesses between | and 0-1 micron allow ultra-sound 
to pass through them, with very little reflection. Thus, 
two fine-ground surfaces pressed together will transmit 
ultrasonic frequencies to some extent when the compres- 
sive pressure reaches a certain value. This property has 
been used by Hetzler and Michalski for the inspection 
of shrink-fits in extrusion presses, and their investiga- 
tions have established a definite relationship between 
transmissivity and applied compressive pressure. 

These findings, therefore, have opened up new possi- 
bilities, as described in this article, of obtaining quanti- 
tative measurements of any kinds of compressive pres- 
sure, using means which are nevertheless much more 
sensitive than other equipment previously available. 
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Fig. 1. Schematic arrangement of the ultrasonic pressure-measuring 


apparatus. 
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The equipment used for measurements is illustrated 
in Fig. 1. Two plates a and b of 30 and 20 mm thickness, 
made of stainless high-strength steel, each with an extra- 
fine-ground plane parallel contact surface of 20 mm dia- 
meter, are placed with their protruding surfaces in 
mutual contact on a base-plate g. To prevent ingress of 
dust and dirt, these ground surfaces are surrounded by a 
foam-rubber ring 4. A square-section piece d of the same 
steel, mounted on the upper plate a, is used to transmit 
the compressive forces P acting on the top plate ¢; also 
it has a milled recess so that it can hold the quartz- 
crystal ultrasonic unit c, which is pressed lightly against 
plate a by means of a low-viscosity liquid coupling 
medium and a helical spring f, The crystal head has a 
diameter of about 10 mm and operates at a frequency 
of 4 to 6 Mes. The base-plate is drilled at its centre, to 
prevent a flow of ultrasonic energy into the supporting 
surface. This hole can also be used to insert a second 
crystal unit from the lower end, if it is desired to use 
separate transmitting and receiving heads. In the present 
tests, a single head was used, with an ultrasonic generator 
and receiver operating on the echo principle. The pulses 
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were displayed on an oscilloscope screen, and the trans 
missivity of the contact area was determined from the 
amplitude of the reflected pulses 


RESULTS OF TESTS 


The first tests were carried out with the measuring 
apparatus in a 500-ton press and then (with suitable 
shackles) in a 100-ton tensile testing machine The 
results on the oscilloscope screen showed thal, at zero 
load, there was complete reflection of energy from the 
bottom surface of plate a. The pulses of the first and 
second reflections from this surface were of about equal! 
height (the initial pulse was shifted out of the picture by 
phase adjustment of the time sweep). At partial load, an 
intermediate pulse appeared, owing to reflection from 
the bottom surface of plate b, and a fourth pulse, owing 
to second reflection. With increased loads, improved 
transmissivity was obtained, i.c., smaller reflected pulses 
from the upper plate a and increasingly prominent pulses 
from the bottom plate 4 

A plot of measured pulse heights against surface pres 
sures is given in Fig. 2. The curve of the pulses from the 
upper plate a shows steadily decreasing values, while 
the curve of the lower plate 5 rises to a plateau and then 
shows a drop at 3500 kg/cm*. This latter drop was par 
tially due to overloading of the amplifier with the very 
high reflected pulses, so that its linear range was ex 
ceeded. Also, at these high loading pressures, trans 
mission of energy occurred from the lower plate } to the 
base-plate. When the base-plate was drilled as shown in 
Fig. 1, this drop was eliminated. Summing up, therefore 
it may be said that, to obtain good results, it is necessary 
(1) to reduce the energy level so as to ensure that the 
electronic equipment 1s operating in its linear range, and 
(2) to avoid diffusion of ultrasonic energy into the foun 
dation. The first requirement can be fulfilled by setting 
the equipment to its lowest sensitivity position, so that 
not more than two-thirds of the screen height is occupied 
by the pulses, while the second requirement is met by 
drilling an appropriate nurmber of holes in the base-plate 
Loads in the plastic range of the two plates a and b 
should, of course, be avoided 

Over a range of pressures from 200 to 2000 ke on 
the measuring accuracy attained was 1§ For the 
first tests, as described above, the two plates had been 
ground on a surface-grinding machine and polished with 
emery paper In further tests the plates were hand 
polished with extra-fine emery paper and then polished 
The corresponding results showed transmissivity at much 


lower pressures than previously (Fig. 3). In both series 
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of tests the loads applied were from 
12 to 120 tons. 
It is apparent from Fig. 3 that the 
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curve for plate a is practically linear 
in the range of moderate pressures. 
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The constancy of the results was 
verified by tests after maintaining the 
plates under pressure for three 


S 





r=) 





PULSE HEIGHT, mm 
nN 
o 


months, after which period the test 
points were found to be completely 
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identical. 

The portion of the curve for 
plate a with a linear characteristic 
can be varied either by using plates 
with different surface finish, or, preferably, by altering the 
sensitivity setting of the electronic equipment. Thus, the 
accuracy to within +-1-5°,, mentioned above was achieved 
not only in the range from 200 to 2000 kg/cm?, but also, 
with suitable adjustments to the measuring system, in 
the range from 3 to 30 kg/cm?. Reproducibility of the 
results and a sturdy construction despite the high sensi- 
tivity attainable are the main features of the new measur- 
ing system, which is protected by German patents. 
CONCLUSIONS 

The ultrasonic method described permits measure- 
ments of compressive forces by simple means, with 
remote indication of the results. With suitable electrical 
instruments, the accuracy can be even better than 1-5°,,. 
For transient pressures, the output can be displayed on 
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Fig. 3. Heights of pulses from the bottom surfaces of plates a and 6 for increasing loads 
(open circles) and decreasing loads (solid circles). 
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an oscilloscope or registered with a pen recorder; for 
static pressures, a meter-type instrument can be em- 
ployed. The ultrasonic transducer and pressure-plates 
were tested, as stated above, in a large press and in a 
tensile-testing machine, but the system can be used for 
many other applications. 

In all cases it is advisable not to change the pressure 
plates without complete recalibration of the unit and its 
ultrasonic equipment, since it is not possible to obtain 
identical coupling conditions with different steel plates, 
even if subjected to the same grinding and polishing 
processes. This limits the range of a given unit. At 
present, investigations are being carried out with plates 
of materials other than high-strength steel. The results 
obtained will determine the possibilities of these other 
materials as regards ranges covered and reproducibility. 


High-Speed Annealing of Sheet-Strip Coils by means 
of Helium Injection 


By J. D. Ketter. (From /ron and Steel Engineer, Vol. 35, No. 4, April 1958, pp. 109-115, 5 illustrations.) 


THE actual annealing of cold-reduced low-carbon steel 
even to the dead-soft state, is accomplished within a few 
minutes after reaching the annealing temperature. It is 
not the annealing itself, but the heating up of the coiled 
strip to the annealing temperature, and even more its 
cooling down, that requires excessively long times, with 
cycles ranging from about 20 to 60 hr or even longer, 
depending on the size of the coils. 

The chief obstacle to rapid heating and cooling of the 
coils is their resistance to flow of heat within them in the 
radial direction. In fact, the layers or wraps of strip are 
equivalent to a fairly good heat-insulating material with a 
thermal conductivity no greater than that of firebrick. 
Because of the smooth, reflective surfaces of the strip, 
radiation from layer to layer is negligible, and the radial 
heat flow is effected almost entirely by thermal conduction 
through the thin layers of gas between the layers or wraps 
of strip in the coil. 

Some years ago, the idea was conceived of by-passing 
this resistance by applying heat to the ends of the coils 
and letting conduction take place in the axial direction, 
where conductivity is much greater. By the use of hollow, 
open spacers between the ends of the stacked coils, and 
of high-power circulating fans, this was accomplished ; 
as a result, the length of the annealing cycle was reduced 
and the output per base was considerably increased. 
This improved method, however, also had its drawbacks, 
e.g., the large power consumption involved. 
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The present paper describes a method which, among 
other advantages, obviates the need for circulating fans 
by increasing the radial conductivity of the coils by a 
factor of at least five. This is effected by injecting helium 
into the narrow spaces between the convolutions of the 
coils. In this connection, all the comparatively heavy 
gases, such as air, nitrogen, carbon dioxide, and carbon 
monoxide, have nearly the same, very low thermal con- 
conductivity. Only the two light gases, (hydrogen and 
helium) have higher values of conductivity, i.e., 7 times 
the conductivity of air in the case of hydrogen, and 5} 
times in the case of helium. Since the void spaces in 
the coils are filled with air (in which the coil was wound) 
and since conduction through the narrow air-filled spaces 
accounts for at least 95°,, of the total radial heat flow, it 
is evident that purging the air from these spaces within 
the coil and replacing it with helium must result in in- 
creasing the radial conductivity by not less than 500”,,. 

To demonstrate the bentficial action of helium in- 
jection, a small demonstration apparatus was specially 
constructed and showed convincingly that a radical 
speeding up of heat conduction in the coils can be ob- 
tained by helium injection. 

The proposed arrangement for injecting the high- 
conductivity gas in a full-scale annealing arrangement is 
shown in Fig. 1, in which a hollow spacer (1) has openings 
only at the top, while another hollow spacer (3) has open- 
ings in both its top and bottom faces. Seating arrange- 
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Fig. |. Proposed arrangement for injecting high-conductivity helium 
into a coil-annealing furnace. 

ments (4) and (5) are provided at the outer and inner 
edges of the coils. A dummy spacer or spider (2) permits 
egress of the purged gases from the ends of the coils away 
from the charging spacers. In many cases, however, the 
spider (2) can be omitted, as the ends of the coils are 
often sufficiently uneven to permit escape of the purged 
gas radially between the adjacent ends of the coils 

When the spacers and coils have been properly 
stacked, as shown, the unions in the flexible stainless- 
steel pipe (6) are connected, the inner cover is put in place 
over the coil stack, and the unit is ready for helium in- 
jection. Helium from a steel bottle, together with the 
proper percentage of hydrogen or other gas from another 
bottle, is allowed to flow into a 30-gal steel tank, which is 
connected by a line (7) to a quick-opening valve (8), the 
latter being kept closed until the desired pressure in the 
tank is reached. The valve (8) is then opened fully, 
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allowing the high-conductivity gas to flow rapidly into 
the hollow spacers and thence through the coils for about 
one minute, after which the outer cover is fitted and 
heating is initiated 

During the heating part of the cycle, it is expected 
that no additional injection of helium will be necessary 
During the cooling period, either a slow seepage of 
helium through the coils, or preferably intermittent brief 
puffs, or “ shots’, of helium, may be used to prevent 
drawing in gases from the space between the inner cover 
and the coils (owing to thermal contraction of the gases 
as the coils cool) and to maintain the helium atmosphere 
between the strip layers in the coils at all times 

Helium need not be used to fill the space between the 
coil exteriors and the inner cover, since this would have 
little advantage. Ordinary de-ox gas can be supplied 
through an inlet (10) and circulated by a low-power fan 
(9), although such circulation is really unnecessary 
because of the five-fold increase in radial conductivity 
caused by the injected helium 

In the application of the new method, the chief 
problem is that of sealing the inside and outside edges of 
the coils to prevent leakage of expensive helium gas 
especially since the coils, although all of the same inside 
diameter, may vary several inches in outside diametet 
Unevenness of the coil ends must also be taken into 
account. In Fig. 2 is shown a method of sealing which is 
believed to be entirely feasible, though not necessarily the 
best method that could be developed. Rings of rope 
asbestos are used underneath spacer (3) in Fig. 2 at the 
inside and outside edges of the coil below it, and on top 
of both spacers at the inner edge of the coil above 

At the bottom outside edge of the coil being lowered 
onto spacer (1) or (3) in Fig. 2, a ring of “ tadpole 
asbestos packing is used, being held to the coil above ut 
by friction exerted on the tail of the tadpole by tension 
in a split stainless-stee! band produced by a garter spring 
(Fig. 3). After the coil has been lowered into place and 
the packings are held in position by its weight, the garter 
spring and steel band are removed for use on other coils 
higher up in the stack. It may be desirable to wrap the 
asbestos in aluminium foil in order to reduce leakage 

It is believed that the coils can be sorted in such a 
manner that, in any one stack, the outside diameter of the 
coil will not vary more than 2 in. In that case there would 
be no coil in which more than | in. thickness at the out 
side would not receive helium by axial flow, and, since 
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Fig. 2. One proposed method of sealing 
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the gas also flows spirally towards the outside, the 
reduction in conductivity due to lack of helium in the 
outer layers of any coil is believed to be negligible. 

Alternative methods of sealing are possible, but, in 
any case, it seems certain that a satisfactory means of 
sealing, without causing an appreciable delay in stacking 
or an objectionable increase in cost, can be devised. 

The use of helium has been questioned from the 
economic standpoint, because helium is expensive. How- 
ever, the quantity required to fill the narrow spaces 
between the convolutions of strip in the coils is so small 
(usually about 4 cu ft per ton of strip) that, even allowing 
ten times the volume for purging, the actual cost of the 
helium used is still very low. 

With regard to the problem of evolution of gases from 
the steel itself during the heating cycle, possibly caused 
in large part from the rolling oil which is pressed into the 
surface of the strip during cold reduction, no great 
difficulties are anticipated. Thus, if the quantity of gas 
is comparatively small, it is considered likely that the 
dilution of the helium already present will not be suffi- 
cient to decrease thermal conductivity appreciably. On 
the other hand, if the evolution of gas is really copious, 
it may be necessary to give a shot of helium occasionally 
during the heating part of the cycle, as well as previously 
mentioned during the cooling part of the cycle. 
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| Fig. 3. Detail of garter 


LJ | band and spring. 


The evolution of gas from the steel would not occur 
at the temperature used in the demonstration apparatus. 
However, tests are to be made on annealing brass strip, 
and although this will be effected at a somewhat lower 
temperature and may not have the same effect with 
regard to gas evolution, these tests should give a com- 
parative idea on a full-size coil of the time to be saved 
and the expected increase in production resulting from 
helium injection. 

In the investigation described in this paper, very small 
coils were used. The question therefore arises regarding 
the penetration of helium in the case of a full-size coil, 
30 in. in width, 56 in. in diameter, and weighing about 
15,000 Ib. In this connection, it is considered that there 
should be no difficulty in getting the helium to flow 
through the wraps of the coils in spaces as little as 0-0003 
in. wide. The reason is that, if the area involved in this 
case is about 3%, that of the coil, there is available 
approximately | sq ft of area through which the helium 
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can flow and, since the layers are all wrapped with the 
same tension, the width of the space must remain prac- 
tically the same, with more or less equal flow between any 
one space and adjacent spaces. Since a purging factor of 
ten has been allowed, it is considered almost certain that 
the helium will be able to penetrate in full-size coils. 


CONCLUSIONS 

From the results of this investigation, the advantages 
expected from the use of helium injection in the annealing 
of sheet-strip coils may be summarized as follows :— 

(1) An increase in production of at least 50°., and 
probably much more, over the best present convector- 
type furnaces using high-power fans. This increase 
should be attainable, even with inner covers and with 
radiant-tube heating, as at present. 

(2) A reduction in the temperature inequalities in the 
coils to 50°,, (or less) of their present values. 

(3) Elimination of high-power circulating fans. 

(4) The possible use of direct-fired annealing covers 
(not requiring alloy tubes), without any danger of over- 
heating the coils locally. 

(5) The eventual possibility of dispensing with the 
inner or “‘ ash-can ”’ covers, heating by direct firing, and 
cooling by spraying water directly on the outside of the 
coils. This will require sacrificing the outer wrap or con- 
volution of each coil, but all the inner layers will be 
protected by the helium. The resulting rate of production 
per base will be still further increased to an estimated 
220°,, of the best present practice, or possibly even more, 
with equally good uniformity of annealing. 

(6) The avoidance at all times of blued edges on the 
strip. This will be advantageous for subsequent coating, 
such as electro-tinning or electro-galvanizing, because the 
non-uniform coating thickness resulting from the blued 
edges (even after pickling), and the consequent variation 
of corrosion resistance from middle to edges of the strip, 
will be eliminated. 

(7) The possible use of coil annealing for stainless 
steels of the plain chromium grades, without the forma- 
tion of ** green rot ’’ on the strip surfaces, or pock-mark- 
ing, which at present make coil-annealing of these grades 
extremely difficult, if not impossible. 

(8) Less trouble from sticking, because of lower maxi- 
mum temperature in the coils. The practice of re-coiling 
to prevent sticking, as carried out in some plant at pre- 
sent, may be rendered unnecessary by helium injection. 

(9) The probable avoidance of * carbon smut” on 
the surfaces of the strip, resulting from the carbonization 
of the rolling oil which remains in the pores of the strip 
surface, and formed when the gas layers between the 
wraps of the coil are stagnant. Helium injection should 
sweep away the vaporized oil before it can carbonize. 





Manufacture and Applications of 
Metal-Fibre Materials 


(Concluded from page 222) 

well as better physical properties, many other applica- 
tions are certain to follow, particularly in the missile field. 

Soft metals such as lead or magnesium can be re- 
inforced if they contain a strong metal-fibre network. 
In many cases the soft metal can be cast into the fibre 
network. Items such as non-sagging lead or steel-magnes- 
ium fragmentation armour are being investigated. The 
many possible applications of composites containing 
metal-fibre networks include bronze-lead bearing alloys, 
metal-asbestos fire walls, and metal-reinforced wallboard. 
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Profile Milling Cutters and Grinding Wheels for 
Helical Spur Gears and Involute Worms 


By M. Gary. (From Werkstattstechnik und Maschinenbau, Vol. 48, No. 3, March 1958 
pp. 153-156, 2 illustrations.) 


PROFILED tools, i.e., milling cutters and grinding wheels, 
for producing helical external or internal spur-gear teeth 
or involute worm threads are sturdier and therefore per- 
mit greater feeds than the corresponding, often rather 
slender, straight-flanked tools. The profiles of such tools 
may be constructed point by point with the aid of the 
analytical method of calculation described in this paper. 
This method is more accurate than the graphical method 
of descriptive geometry and, since it does not make any 
assumptions regarding the position of the tool axis with 
respect to the axis of the blank, will furnish the profiles of 
milling cutters or grinding wheels by the same equations. 
The calculated profile may then serve for the design of a 
template from which the tool can be correctly turned or 
dressed. The machine tools on which such milling cutters 
or grinding wheels are used must have facilities for 
rotating the blank about its own axis at a uniform angular 
velocity 22/T whilst it is fed axially into the tool at a 
uniform speed A/T, where A is the pitch of the helix or 
worm thread and T the time for one complete revolution 



































Fig. |. Base cylinders and base helices of involute worm or helical spur 
gear with position of tool axis in a Cartesian co-ordinate system 


The flanks of involute worm threads are here under- 
stood to be straight in a section perpendicular to the 
thread profile, so that such involute worms are 
geometrically identical with helical gears of very large 
pitch angle, and the same method applies to both. The 
corresponding calculation for worms with straight flanks 
in axial sections has already been described elsewhere.* 
The calculation will be derived here for the example of an 
involute worm thread. The base cylinder of such an 
involute worm is shown in Fig. 1, in which, for the sake 
of clarity, the base cylinder for the left-hand flank of the 
worm thread is shown different from that for the right- 


*M. Gary Werstattstechnik und Maschinenbau, Vol. 46, 1956 
pp. S10-513 
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hand flank. Fig. 2 shows the worm thread for a particular 
numerical example and the construction of the profile 
cutter by the rules of descriptive geometry 

In the co-ordinate system defined in Fig. 1, A» and 
ky, are the generators of the right circular base cylinders 
for the right and left flanks, / indicating their basic circles 
of radiir,r and ry, ; Cr and C, are the base helices of the 
worm flanks, i.e., the intersections of the involute sur 
faces with the base cylinders. The straight lines d and « 
are the generators of the involute thread flanks emanating 
from Cy and C, 
chosen that the : 


The co-ordinate system x.y.2 is S80 
“axis coincides with the worm axis and 
the x-axis intersects the tool axis g at a point O* distant a 
from the co-ordinate origin O ; the positive co-ordinate 
directions are indicated by arrows. The tool axis g, ot 
rather the line b parallel to ¢ through O, includes with the 
positive co-ordinate directions the angles a;, Ge, and o 
the sense of which determines the positive direction of ¢ 
as shown 

The base helix Cy (or C,) is here given by the radius + 
of the corresponding base cylinder (/,4) and the helica 


angle y or pitch A related to ¥ is given by 
h 
tan _ ( 
2nr 
hi2nr I 
sin » COS (la) 


V1 Ge) J Ge) 


An arbitrary point s on the involute worm flank may b« 
defined by its x, » and co-ordinates or by the co 


ordinates u, @, and A with the relationship 


\ rcos @ 4 COS sin @ 
' rsin® A COS Y COS @ (2) 
hg/2n. Asin u“ 
where u axial distance from the x-axis to the point of 


intersection of the base helix with the (1 
angle between the (1 


plane, @ 
}-plane and the junction of the 
generating line d(or ¢) of s with its base helix Cy (or C,) 
and 4 distance along d (or ¢) of s from this punction 
For the right-hand flank + Ton, u up, and ? 0 
while for the left-hand flank Tot. u uy, and ? 0 

An arbitrary point / on the tool axis g has the «x,y», and 
- co-ordinates 


v, a cos a; Ve cosa iomua (4) 


where { distance between this point and the inter 
section O° of g with the x-axis, counted positive in the 


positive direction of g from O°, Also 


cos-a cos*de cos*a ] (4) 


A plane E normal to g (e.g, / 
pressed in terms of 


in Fig. 2) can be eo» 


rcosa y COS Gs :omna " 0 


with p as the distance of F from the origin O| Uf FE inter 
sects g in the point ¢ defined by eq (4), then 


i p aun ag (th) 


and the co-ordinates of point / are, from eqs. (4) and (6) 
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2. Graphical determination of the outlines of a profile cutter for an 
involute worm. 


Fig 


x; a (p—a Cos G1) COS G1 
vy, ~ (p-—-acos G1) COS C2 «s.. PD 
2¢ (p—d COS G1) COS Oz 


The following coefficients are required for the further 
calculation : 


ko 
Ki=u , K2~ cos@cosu © SIN COS de, 
2n 
Sin © COS G1 COS @ COS G2 
Ks COS U3 ? = , 
h/2nr (8) 
K COS Ue 
1 COS @ COS Gs, 
h/2nr ” 
K K ak, rK; 
) 1 
Ke 


In Fig. 2, the (v,y)-plane intersects the involute flank in 
W and the plane F£, inn’; the plane EF, intersects in the invo- 
lute flank in S (dotted) and the tool axis (g',g") in the point 
(P’,P’). The point of intersection of S and W is (D’,D’) 
onn’. The plane F, is now rotated (in elevation) about n’, 
so as to coincide with the (x,y)-plane. The curve S then 
appears in plan view in its true shape S, the point (P’,P’) 
assumes the position P on the tool axis g’, and the circle 
about P tangent to S has the radius p,. This is the radius 
of the cutter at the point P’ of its axis, distant O° P Ps 

t, (see numerical example telow) from O* on this axis. 
The co-ordinates of the point of contact of tool radius p, 
and line S on the involute flank are x,*,y,*,z,*. The out- 
line g of the tool and the projected line of contacts (v',v") 
are obtained graphically in this manner from the radii p, 
constructed for various planes E,. 
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The points of S are characterized by the co-ordinate 


x p— Ki COS Gs r Ke (9) 
Ke sin y 

If this value of % is introduced in eq. (2), the co-ordi- 
nates x,, ¥,, Z, of S are obtained as functions of @ and p. 
The distance between the point ¢ (intersection of g with 

E) and any point on S will be 
P= V/(%.—X)? + (¥s— Ye)? + (21-2)? «- (10) 
and the minimum distance p, for a given fixed value of 

p will be found from 

dp 


do 


0 provided that TP Mi cet an 
dg? 


The first differential supplies an equation for @, but 
this may be solved more simply for p, taking @ as given. 
Two solutions p, and p, are obtained which, substituted 
in eq. (9), yield A, 0 and 
A, Ks sin 7 ee ~«, 2) 

Only the solution of eq. (12) is of practical value and 
corresponds to 


Ds Ki cos a3 r Ke Kz A, sin ¥ - (13) 


That a minimum distance p, in fact exists is guaranteed 
only by the second condition in eq. (11), which, after 
substitution of eqs. (10) and (12) and further simplifica- 
tions, finally leads to the checking condition 


“ae (a I 1 COS h K ‘ 
? oe c . 
Keo), nr an! OS Us ) 
(14) 


The co-ordinates @ and A,, inserted in eq. (2), deter- 
mine the co-ordinates x,*, y,*, z,* (Fig. 2) of the point 
on S that is nearest to the tool axis g, i.e., of the point in 
which the cutter or grinding wheel must be in contact 
with the cut worm flank. The plane F,, which contains 
this point and is normal to the tool axis g, intersects g at 
a point with the co-ordinates x,*, y,*, z,* obtained from 
eq. (7) with p p,. . the distance 1s, of this point from 
the intersection O* of tool axis and x-axis follows from 
eq. (6) with 


ti p a COS Gy ; ; (15) 


and is counted positive in the positive direction of g from 
O*. The tool radius p, corresponding to the axial posi- 
tion f, on the tool axis g (i.e., in the plane E, determined 
by /,) is finally obtained from eq. (10), written with the 
co-ordinates x,*, x,*, etc. The necessary substitutions 
lead to the result 


ho ; 
(u Ki) 
2n 


po, =r a" u- A,” — t,” 


h 
(. sin ® ‘nr K, }2A, cos y 


CALCULATION FOR A GEAR OR WORM 


2arcos@ .. (16) 


Given; Data of involute gear or worm : 
rok lol r, pitch A. 

Position of tool axis : a, a1, G2, ds (Fig. 1). 
Assumed ; Axial position of co-ordinate system : up, UL. 
Required : Profile of cutter or grinding wheel : /,, Ps. 

Solution ; Assume a series of values @ so chosen that, for 
the right-hand flank A, 0, and for the left-hand flank 
ae 0. With these values of @ calculate successively the 
coefficients K from eq. (8), sin y and cos y from eq. (la), 


Base radius 
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i, from eq. (12), checking back to the assumed value , 
p, from eq. (13), , from eq. (15), and p, from eq. (16). 
Check : Calculate eq. (14) and also ensure, from the 
values found for rf, and p,, that the cutter does not inter- 
sect the opposite worm or tooth flank. Both conditions 
must be satisfied for a correct profile to be available 

The profiles must be calculated separately for the 
right-hand and left-hand flanks. The minimum and 
maximum active diameters of the tool are determined by 
tip and root radii of the gear or worm, and can be found 
analytically with the aid of eq. (2), or graphically by the 
methods of descriptive geometry. 


Numerical Example 


An involute worm is to be cut with r = rz; 100 mm 
andh 400 mm. The tool axis is inclined to the worm 
axis at an angle y equal to the base helix angle of the 





worm, 1.¢., @) 90°, Ge 90 
tool distance a is 200 mm. The co-ordinate system is so 
chosen that u up 0 
The angle y is 32 X 
the tool axis (angle a) 
fixed so that a equals the shortest distance between tool 


, and ds The 


from eq. (1). The position of 
90 ) has in this example been 


and worm axes, i.e., that the plane F, is parallel to the 


¥-axis and /, p,. The result of the calculation carried 
out on a Slide rule, with all values in millimetres, ts 
Equations 4 w 4s sO mw 
(12) with (8) ; 85.7 1318 1478 i818 
(13) with (8) =p 19 133 ig} ti 
(16) with (8) ra 793 444 439 » * 


The condition of eq. (14) is also satisfied. Fig. 2 shows 
the outlines of the involute worm of this example with 
the tool profile constructed by the less accurate graphical 
method of descriptive geometry 


Magnetic Fluid Abrasive Method of Grinding 
and Polishing Steel Needles 


By V. V. DroGat 


AT present, steel needles are ground and polished in poly- 
hedral drums, against which cylindrical bundles of needles 
are held by springs. These bundles are made up of needles 
coated with an abrasive paste. The tops of the needles are 
bound with linen and fastened to a cotton driving band 
On rotating the drum the bundles also rotate and, as a 
result of the pressure applied, the needles move relative 
to each other and are thus ground. To polish the needles 
a finer medium is used. This process has long been known 
and used in Russian factories. 

It has, however, many disadvantages ; thus, the time 
required (72 hours) is too long, the machines have to be 
serviced by hand, mechanization is extremely difficult, 
the process cannot be watched or checked during opera- 
tion, the eye recess is poorly finished, the point and eye 
are not touched at all, and the high pressure causes 
needle breakages of the order of 18 to 20 

This article describes a new method developed by the 
author, the equipment used being shown in Fig. | 
Inside stator (1), which has a winding similar to that of a 
3-phase asynchronous motor, is closely fitted a glass 
vessel (2), which is filled with an electrolyte with abrasive 
powder in suspension and loaded up with needles. When 
current is passed through the stator, a rotating magnetic 
field is set up, attracting the needles to the vessel wall (3) 
and causing them to roll around it 

The multi-blade stirrer (4) is now lowered into the 
vessel, to rotate the electrolyte and abrasive particles in 
the opposite direction. The blades are arranged so that 
the suspension flows upwards past the needles, taking the 
lowest layer and throwing them up to the top, where they 
are again attracted by the magnetic field. This continual 
movement of the needles ensures uniform treatment 

The experimental machine described is capable of 
handling 2} Ib of needles in a vessel 94 in. in diameter 
The machine is quite small, occupying only 10 sq ft of 
floor space. If a 14-in. diameter vessel were used, 9 to 
11 Ib of needles could be treated. A further increase in 
the size of vessel would be of no advantage, since larger 
vessels are too bulky for easy emptying and recharging 
Furthermore, they require thicker glass walls and a 
larger stator current, making them liable to overheating 
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(From Vestnik Mashinostroyeniya, Vol. 38, No. 4, April 1958, pp. 42-44, § illustrations.) 


It is, however, possible to fit several vessels on one 
machine, in which case 35 to 45 Ib of needles can be 
treated simultaneously 
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Fig. I Diagrammat shetch of machine 


The machine is quite economical as regards power 
consumption The stator consumes 0-7 kW, and the 
overall consumption for the 94-in. machine wn 11 kW, a 
Si 4kW 
When water abrasive mixtures are used, the needles 


14-in. machine would not require more than 3 


exhibit crosion burns, increasing in number with tome of 
trcatment This 1 due to the emf. induced im the 
When two needles touct 


they tend to weld together, producing contact burns 


necdics by the magnetic field 


(Concluded on page 232) 
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Atomized Aluminium-Powder Alloys 


By R. J. Towner. (From Metal Progress, Vol. 73, No. 5, May 1958, pp. 70-76, 176, 178, 10 illustrations.) 


BoTH sintered aluminium-powder products (SAP) and 
aluminium-powder metallurgical products (APM) are 
made from aluminium-flake powders containing from 5 
to 17°, of AleOs, but do not contain any alloying 
elements other than those occurring as impurities. Their 
unique high-temperature strength depends on_ the 
extremely fine dispersion of insoluble oxide particles 
throughout the aluminium matrix. This paper, on the 
other hand, is concerned with parts fabricated during the 
past few years from atomized aluminium-alloy powders, 
sometimes called pre-alloyed powders, which differ 
essentially from SAP and APM products in that they 
contain intentionally added alloying elements and only 
incidental amounts (about 0-5°,,) of oxide. The powder 
is made by “ atomizing” or spraying liquid alloy into 
the atmosphere, the resulting powder then being com- 
pacted and the compacts extruded into the desired shapes. 


STRENGTHENING MECHANISMS 


The common methods of strengthening aluminium 
alloys are by cold-working, by the formation of a solid 
solution, and by dispersion-hardening with a_con- 
stituent that may be either soluble (as in age-hardenable 
alloys) or relatively insoluble at elevated temperatures. 

All these methods have, however, their drawbacks. 
Thus, high-temperature strength can seldom be increased 
effectively by cold-working, because recovery and recry- 
stallization occur when the alloys are heated to even 
moderate temperatures. Recrystallization, especially, 
can cause a marked decrease in strength and should be 
avoided. Similarly, solid-solution strengthening alone is 
not very effective at elevated temperatures, because the 
maximum strength that can be attained by this means is 
relatively low. Finaily, insofar as dispersion hardening is 
concerned, serious loss in strength occurs at high temper- 
atures when the dispersed phase is soluble in the matrix. 

Thus, for elevated-temperature service, producing a 
dispersion of an insoluble constituent in the alloy is the 
most useful method for attaining high strength and good 
structural stability. The SAP and APM alloys are a good 
example of this method. 

A fine dispersion of relatively insoluble constituent in 
the aluminium matrix may also be obtained in products 
fabricated from atomized alloy powders. First and most 
important is the high rate of solidification during atomiz- 
ing ; this obtains the desired and extremely fine dendritic 
structure in the powder particles and, therefore, a fine 
distribution of constituent. In the atomizing operation, 
very small molten particles, ranging around 25 microns in 
diameter, are quenched in a surrounding atmosphere. 
Fabrication by compacting and extrusion breaks up this 
cast structure in the powder particles to some extent and 
further increases the fineness of dispersion. Moreover, 
the constituent particles will be relatively insoluble in 
aluminium if the alloying elements have been chosen 
judiciously. Since this type of material has a built-in 
dispersion of relatively insoluble constituent, further heat 
treatment after fabrication is neither necessary nor advan- 
tageous. Also, a finer and more uniform dispersion may 
be obtained by atomizing an alloy than by mixing separate 
powders of aluminium with secondary constituent. 


CHOICE OF ALLOYING ELEMENTS 


When choosing alloying elements for atomized 
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powders intended for use in high-temperature parts, 
several factors should be considered. The structural 
stability of the alloy is important, as already mentioned, 
to retain the fine dispersion of alloy constituent at service 
temperatures. Thus, the dispersed phase should have 
low solid solubility in aluminium. Some additional 
benefit may be derived, however, by adding other 
elements capable of hardening by solid solution. A low 
diffusion rate of alloying elements in the dispersed phase 
is desirable, so that coarsening of the structure will be 
very slow. The tendency for smaller particles to dissolve 
and larger ones to grow is undesirable from the stand- 
point of structural stability. Lastly, a high solidus temper- 
ature is desirable, because it raises the useful service 
range, while, on the other hand, a low liquidus temper- 
ature is desirable for ease of atomizing. 

Several of the heavier elements, such as iron and 
chromium, meet some of the requirements listed above, 
and, furthermore, when combined with aluminium, form 
intermetallic compounds of fairly low density. Conse- 
quently, appreciable amounts of alloying elements may 
be added without a prohibitive increase in the density of 
the final product. 


STRUCTURE 


Screen analyses of atomized aluminium-alloy powder 
particles containing 92:4°,, Al and 7-6°.. Fe indicated 
that roughly 75°,, by weight of each powder used would 
pass through a 200-mesh screen and 50°,, through a 
325-mesh screen, the average particle diameter being 
about 25 microns. The cast structure of the powder 
particles was broken up somewhat by compacting and 
extruding. The resulting microstructure was extremely 
fine. An electron photomicrograph of a transverse 
section of the 7°6°,, Fe alloy extruded to a j-in. diameter 
rod (Fig. 1) shows only remnants of the fine dendritic 
structure noted in the original powder particles. The 
average particle size of the dispersed FeAls phase is 
approximately 0-1 micron, and the average distance 
between particles, surface to surface, is about 0-6 micron. 
These values may be compared with those for oxidized 
aluminium-flake products frequently containing 5 to 17° 
oxide dispersed throughout the matrix, in which the 
average particle size of the dispersed oxide phase may be 
as much as one order of magnitude less, though the 
average distance between particles is of the same order of 
magnitude in both types. 

After heating the 7-6°,, Fe alloy material for 100 hr at 
800°F, the FeAls particles agglomerate slightly, and their 
average size is increased to about 0-15 micron, the distance 
between particles being 0-9 micron. 

The comparative structure of an aluminium alloy 
containing 4°,, Fe, fabricated respectively from a tilt- 
mould ingot and from powder, is shown in Fig. 2. The 
ingot and the powder compact were first extruded into 
i 2 in. strip, cold-rolled 90°,, to 0-025 in. in the extru- 
sion direction, and then heated for 16 hr at 750°C. This 
heating operation completely recrystallized the ingot 
material (Fig. 2a), but caused only partial recovery in the 
powder material (Fig. 2b). Both figures show the network 
of lines in the aluminium matrix brought out by the 
R-5 chemical polishing treatment, previously described 
by Hunter and Robinson.* It is evident that the FeAls 


* Trans. A.I1.M.E., Vol. 197, 1953, page 717 
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Fig. 1. Electron photomicrograph of transverse section of aluminium 
alloy containing 7:6°, Fe, extruded to }-in. diameter rod. ( « 10,000) 
particles represented by the dark areas are much coarser 
in the ingot material than in the powder material, although 
both samples had been cold-worked severely. X-ray 
diffraction results indicated that this heating caused 
recrystallization in the strip made from ingot, but only 
partial recovery in the strip made from powder 


WorK-HARDENING, RECOVERY, AND RECRYSTALLIZATION 


After the atomized alloy powder and the tilt-mould 
ingot, both with 4°, Fe, were extruded into strip and 
cold-rolled various amounts, tensile tests at room temper- 
ature in the longitudinal direction were carried out to 
appraise the work-hardening and annealing character- 
istics. The much finer dispersion of FeAls phase is 
responsible for the higher tensile strength noted in the 
powder material. It was found that the yield strength 
of the powder material was also much higher, both in 
the as-rolled condition and after heating 16 hr at 750 F 

Similar data on work-hardening (yield strength at 
0:2°,, offset as a function of percentage reduction) for 
atomized powders containing various amounts of iron 
indicate that all reach maximum strength after about 50 
cold-rolling, at which time their yield strengths are as 
follows :— 0-2°,, Fe, 21,000 psi ; 1:7°,, Fe, 30,000 psi ; 





4°. Fe, 32,300 psi ; 7°6 
45,000 psi 


Fe, 44,000 psi ; 
It is interesting to note that the 12:8°, Fe 
alloy extruded strip was able to stand a cold reduction 


and 12:8", Fe, 


of 50°., without severe edge cracking 

Recrystallization did not occur in any of these 
powder alloys after cold-rolling and heating at 750 F for 
16 hr, even though the iron content was as low as 1-7 
in one instance The amount of recovery occurring 
during heating decreases as the iron content is raised 
Heating caused practically no change in the tensile pro 
perties of the 12:°8°,., Fe alloy ; as-cold-rolled 50 its 
tensile strength was 55,400 psi, yield strength 43,500 psi 
and elongation in 4°, 2 in. After being heated 16 hr at 
750 F, the respective values are 52,000 psi, 42,900 psi 
and 6 

Strip made from powder with various iron contents 
was cold-rolled 90°, and then heated at 1000 F for | hr 
It was found that this treatment completely recrystallized 
material containing small amounts of iron (0-2 and 
1:7°.,.), while the 4-0°,, Fe alloy showed no evidence of 
recrystallization Recrystallization reduced the yield 
strength by about 70°., in both the low-iron alloys ; the 
40"., reduction in yield strength in the unrecrystallized 
4-0" ., alloy resulted from recovery and, to a small extent 
from coarsening of the alloy constituent 
the strip even 30 instead of 90 was sufficient to 
cause complete recrystallization at 1000 F with iron 
contents of 0-2",, and 1-7 It thus appears that the 
iron content should be kept above about 2:5 
powder product is to be used at elevated temperatures 

The investigation was extended to study the be 
haviour of the 4", Fe alloy composition at higher temper 
atures. For this purpose, strip, previously cold-rolled 
90" .., was heated at 1100 F. It did not recrystallize during 
the first hour, but showed evidence of partial recrystal 
lization after 100 hr. The j 2 in. extruded strip of other 
atomized powder alloys containing substantial amounts 
of alloying elements, such as 69", Cr, and 4.8°,, Fe plus 
1-1°,, Co, was cold-rolled 90°, and heated | hr at 1100 1 
without recrystallization 


(C old-rolling 


when the 


From these results, it appears that the atomized 
powder alloys containing large amounts of iron or chrom 
ium resist recrystallization even after cold reductions of 
90°, followed by heating at temperatures close to the 
melting temperature. Thus, the atomized powder alloy» 
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Fig. 2 
from powder 
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Electron photomicrographs of structure of aluminium alley containing 4°. Pe, fabricated (left) from tilt-mould meot. and (right 
(R-S etch, oxide replicas 
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of high alloy content can be expected to remain strong at 
elevated temperatures. 


PREFERRED ORIENTATION 


From a study of the (111) pole figures it was concluded 
that the degree of preferred orientation in 90°, cold-rolled 
strip of extruded aluminium powders containing 1-7, 4, 
and 7-6%, iron would decrease markedly as the iron 
content increased. 

In general, it can be said that both the Al-AleOz 
type and the atomized alloy powder product tend to 
take on a preferred orientation of crystallites during 
mechanical working. In both varieties the degree of 
preferred orientation decreases as the number of finely 
dispersed hard particles increases and the distance 
between them decreases. These data on preferred orient- 
ation and on tensile properties indicate how effectively 
the dispersed particles interfere with slip in aluminium. 


PARTICLE SIZE 

Decreasing the size of the atomized powder particles 
measurably increases the tensile and yield strength of 
extrusions made from them. The reason for this is that 
the dendrite size decreases with decreasing powder 
particle size, because of the greater rates of cooling and 
solidification. A finer dispersion of hard phase in the 
aluminium matrix is therefore obtained after compacting 
and extrusion. 


MECHANICAL PROPERTIES 

The mechanical properties of a large number of 
atomized alloy compositions extruded to }-in. diameter 
rods were determined and compared with those of APM 
alloy M 257 (containing 8°, AlzOs3) fabricated from 
unalloyed powders of high oxide content, and X 2219-T 6 
(containing 6°,, Cu, 0:3°,, Mn, 0-1%,V, and 0-15°,, Zr) 
fabricated in the conventional way from cast ingot. 

It was found that an aluminium alloy containing 
45°, Fe and 7%, Ni had the highest strength at room 
temperature (68,700 psi in tension). Those having the 
best tensile properties at 600 and 800°F were the alloys 
containing 7:6°,, 10°,, and 12-8°,, Fe, a complex alloy 
(M 486) containing 7:°8°,, Fe and 0-2°, each of Cr, Ti, V, 
and Zr, an alloy containing 5-5°,, Fe and 5°,, Cr, anda 
quaternary alloy with 2:5°,, Fe, 0-4 °, Cr, and 3-4, V. 
The tensile strengths of all these aluminium alloys at 
600°F were 20,000 psi or better, and over 10,000 psi at 
800°F. Tensile data from high-temperature tests after 
0-5, 100, and 1000 hr at 600° F, and 0:5 and 100 hr at 800’ F, 
showed little change with time at temperature, indicating 
that these alloys have good structural stability. 

The strength and elongation at 600°F of the complex 
alloy M 486 were found to be better than those of the 
extruded flake product M 257. Similarly, the M 486 
alloy was found to be stronger than the X 2219-T 6 alloy 
(made from ingot at 600°F), but had somewhat less 
elongation. The M 257 product was found to have 
better strength, but much lower elongation, than any of 
the atomized aluminium alloys at 800°F. 

In general, it may be said that the atomized powder 
products have an advantage over products of the SAP 
and APM type, since their ductility does not decrease 
with temperature. In fact, their elongation actually 
increases with temperature, as is normally the case with 
conventional aluminium alloys. 

Curves of yield strengths at room temperature plotted 
against percentage of dispersed volume for alumin- 
ium-iron and other alloys indicate that the yield 
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strengths of the atomized powder binary alloys contain- 
ing manganese, tungsten, molybdenum, and chromium 
all fall below the curve for aluminium-iron binary alloys 
whose hardening phase is FeAlz. This phenomenon is 
now being studied, but it is suggested that it is due to 
finer dispersion of FeAl; particles, closer together and 
of greater number but of smaller size. It is interesting 
to note that the oxide type of powder alloy M 276, 
containing 13°, Al2Os, has a yield-strength curve above 
that of the iron-hardened products, while that of the 
M 257 product, containing 8°, AleOs, is below this 
curve. When the tensile properties of aluminium-iron 
alloys at 600°F (after 100 hr) are plotted against percent- 
age volume of FeAls, the dispersed phase, the marked 
increase in strength noted with increasing amounts of 
FeAls is due to the increased number, rather than the 
size, of dispersed particles. 

With regard to stress-rupture data at 600°F, it has 
been found that the complex alloy M 486 has the highest 
values, which are above those for the comparison alloys 
M 257 and X 2219-T 6. Values for total creep at 600°F 
show that the M 486 alloy is again the best of the atomized 
powder alloys, and is better than the M 257 alloy. 

Insofar as density is concerned, it may be noted that 
appreciable amounts of heavy elements were added 
without a prohibitive increase in density over aluminium 
of commercial purity. This is attributed to the presence 
of the alloys as intermetallic compounds of much lower 
density than the elemental metals. 


Magnetic Fluid Abrasive Method of 
Grinding and Polishing Steel 
Needles 


(Concluded from page 229) 

Similar burns occur when dielectrics such as paraffin, 
machine oil, or transformer oil are used. The use of 
conducting liquids completely eliminates burning and 
reduces treatment time. The very large number of 
minute micro-discharges occurring plays a part in metal 
removal and improves the surface finish. 

The treatment is carried out in two stages. In the first, 
the needles are ground in a suspension of carborundum 
powder in dilute oxalic acid (50 gm/litre) for 3 
to 34 hours. This relatively short period is due to the fact 
that the grinding action is a combination of abrasive 
grinding and spark-machining, the continual rotation of 
the needles ensuring uniform treatment of the whole 
surface. In the second stage, the needles are polished for 
30 min to | hr in an electrolyte (without abrasive) con- 
sisting of NaCl solution (40 gm/litre). When the treat- 
ment is concluded, the vessel is removed without switch- 
ing off the stator, thus eliminating residual magnetism in 
the needles. 

The advantages of the new method are manifold. The 
needles are finished all over, including the eye recess and 
opening. Servicing time is reduced from 12 to 20 hr to 
30 min, and the treatment time is only 5 to 7°, that 
of the former method. All the laborious manual opera- 
tions, such as drying, paste application, bundling, etc., 
are eliminated. The process is also under better control, 
since sample needles can be inspected and the process 
varied, by adjusting stator current, stirrer speed, electro 
lyte composition, and abrasive content. The scrap rate is 
only 0-1 to 0-5°., and all the stages of the process can 
easily be mechanized. The method is suitable not only 
for needles but also for a wide range of small mass 
produced parts. 
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Sequence Control for Reducing the Reactive 
Power of Rectifiers 


By F. Kors. (From Elektrotechnische Zeitschrift (ETZ), Vol. 79, No. 8, April 11, 1958, pp. 273-279, 
13 illustrations.) 


THE use of mercury-arc rectifiers for electrical variable- 
speed drives has a number of advantages, e.g., high 
efficiency, absence of moving parts, low-noise operation, 
low installation costs, and the possibility of inertialess 
grid control. The reactive power demand of these recti- 
fiers, however, makes them difficult to employ in three- 
phase networks of low short-circuit capacity, and various 
means of reducing their reactive power requirements 
have therefore been developed. In the following, a 
method termed “rectifier sequence control” is de- 
scribed ; this method has not yet been used in industrial 
applications but is stated to offer considerable advantages 
over the methods previously employed. 


REACTIVE POWER REQUIREMENTS OF RECTIFIERS 

The origin of the reactive power can be explained by 
considering as an example a rectifier operating with 
symmetrical control. For simplicity, it is assumed that 
the transformer has no stray field or other losses, that the 
rectifier has no arc voltage drop, and that the cathode 
reactance is very large. 

By means of the grid control, the rectifier can supply 
a continuous range of d.c. voltages. If one such voltage 
is denoted by U,, and the full-load voltage, disregard- 
ing the firing voltage drop, is denoted by U,o, the re- 
lation between the two voltages is 


U, U,o cos a , (1) 


where a = phase control angle. 

Now, if a direct current /, is flowing, it will produce an 
anode current /4, which in turn will correspond to a 
current /; on the primary side of the transformer. As 
neither the rectifier nor the transformer can store energy, 
the effective power on the d.c. side will be equal to the 
effective power taken by the transformer from the net- 
work, i.e., 


P, 1,U,0 cosa P , I UI cos@ (2) 


where P — power, / ~ current of the fundamental wave, 
l line voltage, and @ — phase angle 

U,o/ U and J,// are related to each other in accordance 
with the transformer ratio. Consequently, a change in 
power on the d.c. side due to a variation of the phase 
control angle a will result in a corresponding change of 
the phase angle @ on the three-phase side, and hence it 
will give rise to reactive power. With the simplifying 
assumptions given above, cos @ cos a, and the reactive 
power is 


P, P, sin © (3) 


where P, \ 3 Ul = apparent power 

These relationships can be used for a simple diagram 
showing the reactive power variation (Fig. 1). From the 
centre of a semicircle of unit radius, a radius-vector of 
unit length is drawn at an angle @ ~ «a to the base line ; 
the perpendicular from the tip of this vector to the base 
line is equal to P,/P, in accordance with eq. (3), and the 
horizontal projection is U,'U,o from eq. (1) The 
abscissae and ordinates are expressed as fractions of the 
full-load value U,o and the apparent power P,. The 
quadrant on the right is for normal rectifier operation 
whereas the left quadrant is for inverter operation 
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Since symmetrical control requires the highest re- 
active power of all grid control methods, the various 
arrangements for reactive power economy can be com- 
pared by diagrams similar to that in Fig. |! 
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FiG. 1. Diagram for determining the reactive power of a symmetrically 
controlled rectifier 


Since there is no storage of energy in the rectifier or 
the transformer, the rectangular-shaped anode currents 
produced on the rectifier side are added up on the 
primary side, with phase values depending on the trans 
former circuit, and thus constitute the primary current 
The primary reactive power is therefore determined by 
the firing period and phase position of the rectangular 
shaped anode current (Fig. 2) 
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Fig. 2. Diagram for determining the fundamental wave of « rectangular 
shaped current and its phase angie relative to a reference voltage 
(1) Transformer voltage 1 
(2) Current of fundamental wave / 


It is possible to determine the reactive power of a 
rectifier circuit if @ and / can be expressed as functions 
of the d.c. voltage, for use in eqs. (2) and (3). The phase 
angle » is obtained (Fig. 2) as the distance between the 
voltage peak of the sinusoidal transformer secondary 
voltage and the vertical centre-line of the rectangular 
area of anode current 

The current / of the fundamental of the rectangular 
shaped current 1s obtained from 


] 
/ 5 | /, sina da (4) 
Ny « 


2n. For a firing period of 


integrated between zero and 
120 electrical degrees, which occurs in three-phase arrange 
ments symmetrically controlled but without means of 
reducing reactive-power, the current J is twice the value 
of that obtained from eq. (4), integrated from = 6 to 2? 
i.e., 
/ In y 3ny2 (Ss) 
If means of reducing reactive power is provided, and 
the firing period is not 120 deg... the ratio J 7 can be 
determined as a function of the firing period directly 
from Fig. 3 


economizing reactive power can be compared by evalu 


Rectifier circuits with and without means of 
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Fig. 3. Relative values of fundamental waves of rectangular-shaped 


currents of various widths, referred to a ratio of unity for 120 electrical 
degrees. 


ating the corresponding power ratio 


P,/P»' Tsin o/I' sin v wis . © 
RELATIONS BETWEEN LOAD, FIRING PERIOD, AND REACTIVE 
POWER 


In theory, it is possible to imagine grid control pro- 
cesses which require no reactive power. These are based 
on the principle of ** compulsory commutation ”’ of the 
anode current onto auxiliary anodes, e.g., “* zero-voltage ” 
anodes which take over the current when the anode 
voltage passes through zero. This principle, however, 
cannot at present be exploited satisfactorily, and methods 
used in practice operate by displacing the area of anode 
current (as in symmetrical control) and by simultan- 
eously extending or shortening the firing period, following 
to some extent the theoretical process of compulsory 
commutation. Although these methods cannot eliminate 
reactive power over the control range, they provide a 
considerable saving in reactive power in comparison with 
symmetrical control. Rectifier sequence control is the 
only method with the same anode firing period in all 
ranges of the grid control, and this is achieved by suitable 
control of two rectifiers, with an effect, as regards primary 
currents, similar to that obtained when the anode firing 
period is shortened. 


ZeERO-ANODE CIRCUITS 

Systems with a zero anode were the first circuits 
employed for reactive power reduction (Fig. 4), the 
current being passed through one of the main anodes as 
long as the anode voltage is positive. When zero voltage 
is reached, at an a-value of 30 deg., the zero anode 
becomes the more positive electrode, cutting off the 
negative voltage portion and carrying the current, until 
the latter is taken over by the next main anode becoming 
Positive in the control sequence and made accessible 
by the action of the control grid. During the firing 
period of the zero anode, the transformer winding is not 
involved, and this prevents any effect on the supply net- 
work in this part of the cycle. 

The zero anode performs its valve action without 
external control, but control is required when changing 
from rectification to inversion. This is achieved by 
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Fig. 4 (left). Basic circuit of three-phase 
rectifier with zero anode. 
(1) Grid control of rectifiers. 
(2) Grid control of zero anode. 














Fig. 5 (right). ‘Basic circuit of rectifier 
with phase control. 





delaying the triggering impulses from the grid control to 
the zero anode until the full firing period of 120 deg. of 
the anodes is reached, after which both anodes are 
controlled together up to the full value of inverse voltage. 

As regards thermal load conditions, it is typical of 
zero-anode circuits that the firing periods of the main 
anode and the zero anode always amount to a total of 
120 deg. The extreme condition occurs at zero d.c. 
voltage, when the zero anode carries the full value of 
direct current and the main anodes are inactive. The 
zero anode is then subjected to an extremely high thermal 
load, even with brief intermittent transfers of direct 
current to the main anodes. Thermal loading is parti- 
cularly severe at zero voltage in systems with several 
rectifiers connected in parallel for high power outputs. 

The reactive power improvement is due to the 
shortening of the firing period of the main anodes. This 
improvement becomes apparent at a control angle of 30 
deg. and increases up to a 150 deg. (zero d.c. voltage 
condition) when no reactive power is needed. In inverse 
operation the improvement is similar. At half-load d.c. 
voltage, the control angle is 68 deg., and the centre-line 
of the anode current area is displaced to 49 deg., as 
compared with 60 deg. for symmetrical control. The 
firing period of the main anodes is 82 deg., so that, using 
eq. (6) and Fig. 3, 


P," /Py' I" sin g'/I' sin g' =~ 0°65 - ~~ DB 


Thus, the zero-anode arrangement is limited by 
thermal loads and involves an appreciable outlay of 
auxiliary equipment. The grid control for inverse oper- 
ation is another disadvantage. These are the main reasons 
why such circuits have rarely been built for large outputs. 


PHASE SEQUENCE OR NON-SYMMETRICAL CONTROL 

The reduction in reactive power is obtained by non- 
symmetrical operation of the anodes! :*.3, a typical system 
being shown in Fig. 5, in which 10 is the grid control. At 
full load, the system does not differ from a symmetrical 
control system. Lower values of d.c. voltage are obtained 
by operating, for example, anodes 5’, 3’, | at full load and 
anodes 5, 3, 1’ at partial load during one period, whereas 
in the next period 5, 3, 1’ are at full load and 5’, 3’, I at 
partial load. The same non-symmetrical anode sequence 
control applies to anode 2, 4, 6’ and anodes 2’, 4’, 6. The 
mean values derived from the equalizing chokes 7 and 8 
result in two curves of identical shape but different 
phasing, and the voltage taken from the smoothing choke 
9 therefore contains no 150-cps harmonics, though 300- 
cps harmonics are apparent on the d.c. side. 

The distribution of the control pulses to the anodes is 
varied for different load conditions. For example, at one 
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load, anode 5 may receive impulses at successive control 
angles of 60 deg., 0 deg., 60 deg., and so on, while anode 3 
is triggered by 0 deg., 60 deg., etc. At a lower value of 
d.c. voltage, the control angle of the first impulse is 
increased, while that of the second impulse is left un- 
changed. For still lower loads, the control angle of the 
second pulse is also increased, so as to reach zero d.c. 
voltage or even negative voltages. The amount of equip- 
ment required for this type of grid control is considerable. 

The thermal loading conditions are more favourable 
than with the zero-anode system and are, in fact, compar- 
able with those obtained with symmetrical control and 
constant firing periods. 





Fig. 6. Parallel circuit arrange- Fig.7 
ment of two rectifier groups. 

The saving in reactive power is obtained by varying 
the length of the firing periods. For instance, under 75 
load conditions, the voltage ratio is U,/U,o = 0-75. With 
symmetrical control, a control angle of 41-4 deg. would 
be required to obtain this condition. By means of eq 
(6), the relative saving in reactive power can be deter- 
mined. The anode firing periods are 60 deg. and 180 deg. 
for phase control at 75°,, load. For both these periods, 
the displacement of the centres of gravity of the anode 
current areas is 30 deg., so that the current ratio is 0-86, 
and the reactive power ratio becomes 0-65 


RECTIFIER SEQUENCE CONTROL 


For large power outputs, d.c. motor drives are as a 
rule operated in a parallel circuit arrangement (Fig. 6), 
in which 5 is the grid control and rectifiers | and 2 supply 
motors 3 and 4 respectively, the arc losses being 2/, Up 
Both the motors and the rectifiers, however, can be con- 
nected in series instead of in parallel, without extra 
equipment (Fig. 7), the arc losses being the same as 
previously. Thus, both arrangements are of equal merit 
as regards outlay of equipment and efficiency, but series 
connection of the rectifiers makes it possible to use the 
rectifier sequence control process. 
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Fig 8. Control characteristics of two rectifiers with sequence control 
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Series connection of two rectifier groups 
with rectifier sequence control 





In this process, the grid controls of the individual 
rectifiers are not different from those of a normal sym- 
metrical control, but both are acted on by a variable 
control voltage, so as to obtain a reduction in the re- 
active power demand (Fig. 8). The grid contro! units of 
rectifiers 1 and 2 are operated by a common control 
voltage U,,. By means of an auxiliary voltage U,, the 
relative positions of their characteristics can be shifted 
so that, when the control voltage is increased (from zero 
upwards), the operating conditions of rectifier 1 are 
varied so as to pass from inversion into the rectifying 
range, after which rectifier 2 is similarly varied. During 
this process, the voltage of the series-connected rectifiers 
rises continuously from 100°... through zero, to 

100°, of the full nominal voltage. Throughout 
these changes, only one rectifier at a time is oper- 
ated at partial load. Zero voltage is obtained by 
operating one of the rectifiers as a normal full 
voltage rectifier, while the other is fully operated 
as an inverter. Since no reactive power is required 
by either rectifier, the sequence control allows oper 
ation in the zero dc 
reactive power 


voltage region without 


The thermal loading of rectifiers with sequence 
control is not different from that of symmetrically 
controlled systems; the therefore 
precisely those under which large numbers of rectifier 
supplied drives have been operating for many years 

As regards reactive power, the conditions with rects 
her sequence control are easily assessed The rectifier 
power 1s divided between two groups, of which only one 
at a time ts operated at partial load. Therefore, the re 
active power can never be greater than one-half of that 
occurring in a symmetrically controlled system without 
a zero anode 


conditions are 


In a diagram of the type shown in Fig. 1 
the reactive power demand can be represented by two 
semicircles of radius equal to 0-5, with their respective 
centres at — 0-5 and 0-5 on the base line 
In reactive power is not less than with other circuits, but 


The saving 


is achieved without complicated control processes and 
without additional equipment in the main circuit 


COMPARATIVE ASSESSMENT 


Under actual operating conditions, the sumnplifying 
assumptions originally mentioned are not fully appli 
able, as there is always some overlap between the semi 
circles of the inverter and rectifier regions, owing to the 
additional reactive power occurring as a result of pre 
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Fig 9 Reactive power demand obtemable im practice with various 
control processes, with “)-deg pre-ignition mm the mverter region 


ignition, etc., in the inverter region. The curves obtainable 
in practice are shown in Fig. 9, by means of which a 
comparison can be made of four drives of equal power 


operated by (1) symmetrical control, (2) rectifier sequence 
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control, (3) phase control, and (4) zero-anode control 
respectively. All voltage conditions between zero and 
maximum d.c. voltage are assumed to have the same 
duration, and mean values are used for the comparison. 
There is practically no difference between curves (2), (3), 
and (4) in the inverter region, so that this range can be 
disregarded. In the rectifier region, the reactive power 
demand, evaluated as the arithmetic mean for the entire 
range from 0 to 1, is as follows :— 
(1) Symmetrical control without zero 


anode : Pj? , 79°. 
(2) Rectifier sequence control : P,!P, $2% 
(3) Phase control : P,'P, 46°. 
(4) Symmetrical control with zero 

anode : P,!P,’ p>. 


The economy in reactive power is therefore approximately 
of the same order with processes (2), (3), and (4), i.e., it is 
between 24°,, and 33°,, of the apparent power P,' of the 
symmetrical network. 

As regards mean values of power factor, the use of a 
symmetrical control without zero anode, but fitted with 
a condenser for approximately 0-3P,’, might seem bene- 
ficial, but other factors (such as overcurrents, control 


SWITZERLAND 


times, long periods near the full-load condition, and in- 
termittent operation) also have to be considered. 
Rectifier sequence control and zero-anode control 
have the advantage that, when a drive is started from 
standstill, the first current impulse gives rise to mini- 
mum reactive power. Rectifier sequence control also 
prevents, owing to the series-connection of the two recti- 
fiers, any reverse current from the consumer station in 
case of back-firing, since back-firing from one rectifier 
unit will always automatically be blocked by the other. 
Economical considerations are definitely most favour- 
able with rectifier sequence control, which requires only 
two grid-control units, i.e., one more than for symmetrical 
control. The zero-anode system, besides having two 
(Concluded on page 247) 
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Resin-Bonded Mica-Based Insulation for Stators 


By K. ApeGG. (From Bulletin Oerlikon, No. 324, October 1957, pp. 78-81, 8 illustrations.) 


Mica is an excellent insulating material which has high 
dielectric strength and pronounced thermal stability, and 
is practically unaffected by ageing. As a result, foliated- 
mica materials with shellac or asphalt as a bonding agent 
have long been used for insulation in high-tension gener- 
ators for those parts of the stator windings embedded in 
the slots. However, because of the continuously in- 
creasing rating of individual machines, the length of the 
stator cores has increased considerably, and mechanical 
damage to slot insulation, particularly on turbo-gener- 
ators, has been noted. This damage is probably due to 
thermal expansion of the copper conductors, attaining 
under large load variations several millimetres. 

As a result, some years ago the Oerlikon Engineering 
Company produced a section of a full-scale generator 
stator, so as to be able to carry out research on insulation 
and to find a solution to the above problem. Test bars, 4 
metres in length and insulated by different methods, were 
heated in this model by means of alternating current to 
temperatures between 100 and 160°C, and were then 
subjected to intensive air-blast cooling. Changes in 
length of the copper sub-conductors, iron core, and 
insulation were recorded, and dielectric losses in the 
insulation and its dielectric strength were also deter- 
mined. The conclusions derived from these tests can be 
summarized as follows : 

(1) The cause of the mechanical damage noted is the 
differential thermal expansion of the copper and the 
insulation. Copper expands at a faster rate than 
the insulation, and its elongation is approximately 
twice that of the insulation. Because of the use 
of thermoplastic bonding agents (shellac or 
asphalt), the insulation layers next to the conductor 
follow the expansion of the latter more readily 
than those layers which are in contact with the slot 
sides, where friction prevents them from following 
the conductor movements. When load is reduced, 
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the copper temperature at the winding ends falls 
more rapidly than in the centre of the winding ; the 
insulation at the ends resets more rapidly than in 
the centre of the stator core, and consequently 
the ends are pushed back with the contracting 
copper conductor. The insulation at the centre of 
the machine is thus subjected to compression 
stresses which cause it to swell and expand into 
the ventilating slots. In extreme cases, compression 
is so severe that the mica flakes break, the insula- 
tion opens up, and electrical breakdown occurs. 
(2) If shellac is employed as the bonding agent for the 
mica, the amount of swelling is considerably less 
than with asphalt-bonded mica. The electrical 
characteristics of the asphalt-bonded insulation, on 
the other hand, are somewhat better than those of 
shellac-bonded mica. 
A much improved coil insulation can be obtained 
if a commercially available epoxy resin is employed 
as the bonding agent. The swelling practically 
disappears and the electrical characteristics are 
nearly as good as those obtained from asphalt- 
bonded mica. 

The improvements obtained by the use of the resin 
binder could not only be proved by direct measurement 
but also showed up under visual inspection. Coils insu- 
lated with the resin-bonded material have the same solid 
appearance where they traverse ventilating ducts as 
over the remainder of their length. This is also advan- 
tageous for good heat dissipation in the ventilating ducts, 
where some of the heat generated in the winding 1s 
directly conducted away by the cooling medium. This 
high creep resistance has been confirmed by the tests, 
which showed that the resin-bonded insulation sustained 
a permanent deformation of less than | mm after approxi- 
mately 100 heating and cooling cycles. 

To study the effect of short-circuits, heating cycles 
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Fig. 1. Relationship between loss angle tand and temperature for 


different stator insulating materials. 

(1) Shellac-bonded foliated mica. 

(2) Asphalt-bonded foliated mica. 

(3) Foliated mica bonded with a commercially available resin 

(4) Orlitsa insulation. 
at five times the rated current were carried out, during 
which the winding temperature rose in 90 sec from 30 € 
to 130°C. Repeated tests of this type showed neither 
permanent mechanical changes in the insulation nor any 
increase in its dielectric losses. Other tests were carried 
out with the insulation mechanically stressed at 2:5 
kg/mm? with a frequency of 25 cps both at 30 and 120 ¢ 
Asphalt- and resin-bonded insulation showed severe 
swelling after only two days test exposure, whilst the 
resin-bonded insulation remained unaffected. The break- 
down strength of this improved insulation remained at 18 
kV/mm after these tests. Other experiments also showed 
that this insulation was practically unaffected by glow 
discharge. 

It is thus possible, by replacing shellac or asphalt 
bonding agents with a commercially available epoxy 
resin, to improve considerably the mechanical properties 
of the insulation, yet still to retain its high electrical pro- 
perties. The introduction of this new bonding agent 
involves, however, only minor changes in the processing 
of the foliated mica and does not necessitate any major 
modifications in manufacturing technique 

Despite these excellent results, additional development 
work was undertaken. Thus, investigations were carried 
out to establish whether * Samica "** could provide the 
same reliable insulation over prolonged periods. and 
under adverse operating conditions as foliated mica 
Long-term experiments to test resistance against corona 
discharges established that, depending on the insulation 
arrangement selected, foliated mica was sometimes more 
suitable and sometimes Samica. Both materials have 
practically the same resistance against continuous corona 
discharges, which mainly cause chemical attack on the 


** Samica"’, developed in France and commercially available 
since 1949, is a paper-like material produced from selected grades of 
mica, which, after controlled heating, is subjected to various patented 
chemical and mechanical processes, yielding a slurry of minute mica 
splittings which, by application of paper-making techniques, are con 
verted to a uniform coherent film composed entirely of mica. Corres 
ponding Samica materials are made and marketed in the U.S.A. under 
the names of “ Isomica’’ and “ Mica Mat Editor, E.D 
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insulation. Breakdown (puncturing) of the insulation 
due to thermal action showed some differences in the 
behaviour of Samica and foliated mica when shellac was 
used as the bonding agent, but these differences dis- 
appeared when a resin-bonded material was employed 

Further research was then initiated to determine 
whether the use of special resins or changes in processing 
techniques would lead to even more improved electrical 
characteristics. As a result, Oerlikon has developed a 
material which is to be the standard insulation for the 
high-voltage windings of all their large generators. This 
material, designated ** Orlitsa +, basically consists of 
Samica and interleaving paper layers, soaked with a 
special resin, the sides of the coils being wrapped with 
these Orlitsa foils, which are then cured. The consider 
able reduction in dielectric losses at elevated temperatures 
with this material is shown in Fig. |, which illustrates the 
relationship between loss angle tan 6 and temperature for 
different stator insulating materials. The shaded areas 
indicate the scatter of the experimental results, but, for 
the sake of clarity, only the lower boundaries have been 
shown for curves (2) and (3). The loss angle of Orlitsa 
insulation at different voltages and temperatures is shown 


in Fig. 2 
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Fig 2. Lows angle of Orlitea insulation at different temperatures and 
voltages 


The improvements obtained with Orlitsa insulation 
are equivalent to raising the upper temperature limit by 
about 40°C, not only with regard to diclectric losses but 
also with regard to chemical and mechanical properties 
It may be said that the use of Samica in place of foliated 
mica, in conjunction with a heat- and shock-resistant 
bonding agent which adheres well to the filler, has 
resulted in the production of an insulating material which 
is far superior to all conventional mica-based insulation 
employing thermosetting bonding agents 
as regards resistance to tension and bending, mechanical 
shock, splitting, etc. In fact, the mechanical properties of 
Orlitsa insulation are similar to those of the best tropical 
grade paper-based insulation under all conditions of 
temperature and humidity, but have far better electrical 
properties. Frequently repeated heating cycles do not 
cause swelling inside the slots, and it ms expected that 
Orlitsa insulation will not only yield excellent operational 
results, but will also extend the life and increase the re! 
ability of the winding insulation of large generator 
without any appreciable increase in manufacturing costs 


particularly 


t Insulating materials basally similar Oriites «, ems 
ing Samica with a suitable bonding agent and with ¢ without the 
addition of backing material, are alec available marercially ¢¢ 
in the U_K. from The Micanite A Insulators Co Lid Various bonding 
agents can be used, ¢ g. shellac, bitumen, giyptals, polyesters, ¢ 
urethanes, silicones, and epory reeime, and backing materials onc hue 
various types of paper and fabrics, including Terylene and glas: 
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Tue bulk of plant equipment in the chemical and petro- 
chemical industries was originally designed for use at a 
time when automatic plant control was not as well deve- 
loped as it is to-day. This explains why the number and 
types of instruments in certain smaller plants have be- 
come due for modernization. On the other hand, plant 
built during the last few years has made use of the basic 
axiom demanding efficient instrumentation. 

Modern chemical plant permits the use of up-to-date 
automatic control systems, in which optimum control- 
lability of plant equipment is matched by maximum 
control-instrument efficiency. It has long been realized 
that successful instrumentation of a chemical process 
depends, amongst other factors, on the incorporation of 
certain characteristics into the design of process equip- 
ment. Process simulators and computers will become 
available which will enable the instrument engineer to 
predict with certainty optimum plant output with the 
help of instruments. Thus, pilot-plant investigations can 
be used as a firm basis for analysing plant controllability 
well in advance. 

DEVELOPMENTS IN PROCESS CONTROL 

In practice, many new processing methods in the 
chemical and allied industries require complex auto- 
matic control systems, in which one or several control 
instruments influences the operation of one or more 
other controllers or regulating units, i.e., the so-called 
cascade control system. 








Fig. 1. Push-button control panel for immediate recording of tempera- 
tures in the Kwinana oil refinery, Western Australia. 
(Courtesy of The British Petroleum Co. Ltd.) 


In programme control, a control instrument is used 
to vary automatically the setting of the control point 
from time to time in accordance with a predetermined 
programme. For example, in a heat-flow process, it is 
possible to achieve slow heating up, holding boiling tem- 
perature for some time, and rapid cooling down. 

+ Remote automatic control is sometimes applied to 
remotely located plant sections, to pumping stations, and 
the like. Telemetering is combined with control from a 
central point. A close-up of one of the push-button con- 
trol panels used for immediate recording of the tempera- 
tures of various units in an oil refinery is illustrated in 
Fig. |. 


AUTOMATION 

The fully automatic factory is still to come, but cer- 
tain industries, including oil-cracking plant in petroleum 
refineries, have achieved partial automation, i.e., some 
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Progress in Instrumentation for Chemical Plants 


By Leo WALTER, M.Soc.Instr.Techn. 






sections of processing plant are controlled only by instru- 
ments but must still be-supervised. Very high produc- 
tivity is thus possible, but the introduction of automation 
into processing is a time-consuming and very costly 
business. Only certain production techniques lend them- 
selves to-day to economically justifiable automation. 


CONTINUOUS STREAM ANALYSIS 

Several successful attempts have been made in Great 
Britain and abroad to design apparatus for the auto- 
matic quality control of chemical products. For example, 
the fully automatic laboratory units built in England 
by Baird & Tatlock (London) Ltd., and shown at the 
first exhibition for the peaceful uses of atomic energy at 
Geneva, are believed to be the first of their kind in the 
world. These B.T.L. ** Analmatic *’ laboratory units are 
designed to carry out chemical analyses completely 
automatically, thus eliminating problems of routine 
analytical work. The idea behind the development of 
this kind of automatic instrumentation for the laboratory 
is that automatic analysers will eventually be necessary 
adjuncts to the introduction of automation in the chemi- 
cal industry, particularly in cases where laboratories are 
used to control factory production. 

The * Analmatic ” unit normally comprises one or 
more standard units developed to carry out specific 
laboratory techniques (Fig. 2). These units are assembled 
together with their power supplies and services in stan- 
dardized cabinets and interconnected in such a manner 
that the desired process is carried out and the result 
recorded without human intervention. The centre of 
operations is the metering and mixing unit. Electro- 
magnetically controlled valves admit the various reagents 
and fluids to the vessel, and electrical probes determine 
the volumes of the various liquids entering the vessel. 
Mixing is achieved by gas stirring. The sequence of 
operations and their timing are controlled by a sequence- 
control unit and a time-pulse unit. Apart from deter- 








automatic laboratory unit, with pH a 
absorptiometer units 
(Courtesy of Baird & Tatlock (London) Ltd 


Fig. 2. * Analmatic “ 
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mining the order and timing of each operation, the unit 
must also decide before any operation is started that the 
previous operation has been satisfactorily completed. 
This is effected by means of feedback signals from various 
mechanisms in the laboratory unit. The sequence-control 
unit is also connected to an illuminated diagram, giving a 
visual indication of the various stages of the operations 
carried out by the entire laboratory unit. 

Working in collaboration with the sequence-control 
unit is a fault indicator. When the sequence of operation 
is interrupted for any reason, or when any operation has 
not been satisfactorily completed, no feedback signal 
will be received, and the next operation will not be 
initiated. At this point an alarm signal will be given both 
visually and aurally, and the sequence-control unit will 
stop all further operations until the fault has been cleared. 
A fault-finding multi-point switch connects each main 
electrical circuit separately to a pilot light, to facilitate 
location of the faulty circuit. 

The characteristics of the sample are determined by 
analysing units which receive the various chemicals after 
their passage through the metering and mixing vessel. 
The results of the analysis are then presented graphically 
on the chart of a recorder unit. 


ANALYTICAL INSTRUMENTATION 


Analytical instrumentation includes the use of non- 
spectroscopic and spectroscopic instruments. An ex- 
ample of non-spectroscopic analytical equipment is the 
thermal catalytic converting instrument, in which, for 
instance, hydrocarbon or other combustible vapours are 
mixed with excess air, and the mixture is then led over 
a special catalyst contained in a cell, the heat of combus- 
tion being measured by a differential thermopile. A 
multi-component analysis may be obtained by placing 
three different cells in series. 

New approaches to moisture-in-gas analysis have 
been made by various instrument firms. As an example, 
the Schlumberger NMR analyser (Fig. 3) claims to 
operate more rapidly and to have greater scope than 
older methods. The NMR (Nuclear Magnetic Reso- 
nance) technique of analysis operates by sensing the 
atomic nuclei changes of the specific element under 
study, and measuring the quantity of the element by 
sensing the interaction between the nuclei and a strong 
magnetic field. Most investigations with this instrument 
have so far been concerned with hydrogen and its com- 
pounds, both organic and inorganic, but the NMR tech- 
nique, which is non-destructive, is applicable in principle 
to many other elements. 

For routine moisture-control checks, the NMR 
instrument is set to detect hydrogen, and can be cali- 
brated in terms of moisture, either directly or as a per- 














centage. 


Moisture values are determined on a semi- 
automatic basis, and the entire determination takes less 
than one minute and is of consistently high accuracy, 


even with unskilled operators. Since the NMR analyser 
uses large samples, i.e., in the 35-cc range, the critical 
aspects of sample taking and preparation are practically 
eliminated. 





Fig. 3. Schlumberger nuclear magnetic resonance analyser, model 104 
(C ourte of Schlumberger Well Surveying Corporation, U.S.A) 
The Schlumberger analyser distinguishes sharply 


between the hydrogen in water, fats, hydrocarbons, and 
other liquid substances and the hydrogen in carbohy 
drates and other solid compounds. The NMR analyser 
can also be used for analysis of the structure of polymers 
such as cellulose and polyethylene, and for 
physico-chemical investigations 
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Another new automatic analyser applicable to process 
streams is the “ Autoanalyser"’. This American instru 
ment 1s suitable for possible application to any consti 
tuent of a sample that will undergo a chemical reaction 
to produce a coloured product, the intensity of colour in 
the product being a linear function of the concentration 
of measured constituent present in the sample Com 
pared colorimetrically against a known standard, the 
colour initiates a null-balancing action by a ratio 
recording potentiometer. With this type of action the 
problem of absolute measurement does not arise, and 
the system therefore has great flexibility 

Sample material and reactants (Fig. 4) enter the sy: 
tem in proportional quantities, and the constituent to be 
measured is transferred from the sample stream to a 
reaction stream by dialysis. After mixing thoroughly 
the reaction stream 1s conditioned at optimum tempera 
ture to develop full colour, before being measured in the 
special optical colorimeter 
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Air, sample, and reactant are aspirated into the sys- 
tem through lengths of plastic tubing, the diameter of 
each tube being selected to provide the required propor- 
tional volumetric flow, since linear flow is equal in all 
tubes. All tubes run parallel to each other across a flat, 
spring-loaded bed on the pumping element, pumping 
action being obtained by rollers moving across the bed 
and squeezing the tubes, thus forcing the contents to move 
in the same direction. All tubes have the same wall thick- 
ness, so that they are squeezed equally by the rollers. 

Streams from the pumping unit flow to the dialyser 
unit, where diluent, air, and any special-treatment 
chemical join the sample stream. Diluent, treatment 
chemical, and sample then pass through a coiled tube 
which assures complete mixing, after which the stream 
enters the dialyser. 

Either a stream of reactant or distilled water enters 
the other channel of the dialyser to pick up the material 
which diffuses through the membrane from the sample 
stream. The sample stream leaving the dialyser dis- 
charges to waste. The reactant stream, containing the 
constituent to be measured, may be joined by one or 
more additional reactant streams before it enters a 
mixing coil, followed by a hot-water-jacketed coil in 
another unit. From the jacketed coil, the stream enters 
a vented chamber, where air is released prior to passing 
into the colorimeter. The liquid, mixed with air bubbles, 
flows through the mixing coils, dialyser, and heating bath, 
the air bubbles preventing back mixing and providing 
clear-cut indication of changes in the sample stream, as 
well as helping to keep the tube walls clean. 

Other non-spectroscopic analytical procedures in- 
clude the use of sonic methods and refractive-index 
methods. In this connection, in a paper presented at the 
Swansea Conference on Automatic Measurement of 
Quality Control, in September 1957, an electro-mechani- 


cal positional system using a simple optical effect was 
described, and could be applied to either process moni- 
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Fig. 5. Schematic diagram of a 90-deg. ion-deflection type of Metro- 
vick mass spectrometer. 
(Courtesy of Shell Refining & Marketing Co, Ltd., London) 


toring or continuous automatic control. The method is 
based on the fact that refractive index is a basic physical 
property that delineates a specific area of material. The 
refractometer handles liquid samples, and may be 
mechanically connected to an instrument with a direct- 
reading scale, graduated in percentage composition. 

Insofar as spectroscopic methods of analysis are con- 
cerned, infrared analysers applied to gas streams appear 
to have a great future, the accuracy of most types being 
about 1°,, of full instrument scale. 

Mass spectrometers have become available for semi- 
continuous analysis of multi-component mixtures in 
connection with data-reduction and computers. A 
schematic diagram of a 90-deg. ion-deflection type of 
mass spectrometer is shown in Fig. 5. 

Vapour chromatography is being increasingly used 
for the analysis of volatile petroleum constituents. 
Instruments available for plant use employ a series of 
attenuators connected in timed sequence to the detector. 

X-ray and ultraviolet spectroscopy and nucleonic 
techniques have produced very specialized instruments, 
and developments in this field are progressing rapidly. 


AUTOMATIC MONITORING AND SCANNING OF PROCESS 
VARIABLES 


During the last few years, the number of process 
variables to be measured has greatly increased per plant 
unit, with greater demands for information by plant 
operators and by supervising process engineers. The 
necessity for checking measured and controlled values 
periodically has led to novel monitoring and scanning 
methods. Originally, multi-point indicating instruments 
were employed for temperature scanning in its simplest 
form, using a selector switch rotated by hand for reading 
several temperatures in sequence, or a number of switches 
connected to thermo-couples dispersed in the plant. 

Scanning on a modest scale has also been performed 
by multi-point temperature recorders. For example, a 
six-point temperature recorder selects automatically all 
six measuring points in sequence, and produces six 
records on a single chart in different colours. Scanning 
of all these points is performed rapidly and continuously, 
so that the result appears as six temperature curves. 

Large and elaborate processing operations require, 
however, some form of automatic scanning of important 
process factors, in which no mistake can be made in 
selection of measuring points, and the desired values and 
actual measured values can be compared. The most 
striking advances in this connection have been made 
with automatic scanning in oil-refining processes. Thus, 
graphic supervisory and automatic control panels are 
to-day widely used for refinery units, and various scan- 
ning methods are applied. 

Basic to the concept of process monitoring and 
scanning is the fact that most of the information gathered 
by the instruments associated with continuous processes 
is of no practical use to plant operators, except during 
periods of disturbance or actual danger. The actual 
hour-by-hour or minute-to-minute control of even a very 
complex process under ** normal” operations involves 
the supervision of relatively few significant variables 
Automatic controllers and the inherent stability of the 
process keep the bulk of the quantities in proper rela- 
tionship most of the time. Unfortunately, unbalances 
disturbances, and abnormalities occur at the most un- 
expected times, and, when they do occur, the operator 
may need a great deal of detailed information about one 
small section of the process to provide the data on which 
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Fig. 6. Graphic panel for the Arabian-American Oil Company. 


he can base the corrective action required to return the 
process to equilibrium. The function of a well-designed 
process monitoring system is therefore to enable the 
operator to concentrate, in a relaxed manner, on the 
entire system during normal periods and to call his 
attention to any detailed abnormalities as soon as they 
are detected, so that he can transfer his attention tem- 
porarily to the part of the process being disturbed. In 
addition, the system may have secondary functions, such 
as data recording to form a basis for long-term research 
and study, cost accounting, etc., but its primary function 
is in its role of extending the scope of a single operator 
to ever larger and more continuous processes. 

It can safely be stated that a number of factors con- 
tribute to make the automatic scanner fill an ever- 
increasing role in modern process control. The greater 
number of repetitive readings and demands on the 
judgment and speed of reaction of operators will make 
it more and more difficult for him to rely on individual 
instruments. The rapid development of new chemical 
processes will increase the requirements for large masses 
of information for purely research and statistical analysis 
Finally, the development of standard components, such 
as decade switches and master units, automatic teletype 
recorders, and standard digital converters, will increase 
the flexibility which can be obtained with standard 
instrument components to such an extent that large 
systems can be built up entirely around standard units 
in a manner very similar to the remainder of the control 
board. It is hoped that this will eventually reduce the 
cost per point monitored, so that the scanner can compete 
with conventional indicating systems, even in systems 
with less than 100 points, thus placing a new tool in the 
hands of designers of modern process-control systems 


PROGRESS IN INSTRUMENTATION FOR MeEpium-Sizep 


PLANT 


Perhaps one of the most remarkable developments 
for chemical plant and refineries has been the concept of 
the graphic supervisory and/or control panel, which was 
originally intended to overcome the difficulty in plant 
operations of centrally supervising a large number of 
measuring and controlling instruments 

With a graphic panel (Fig. 6) using a simplified graph 
or flow-sheet of the process, various important measure- 
ments are performed by inserting miniature indicators 
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(Courtesy of Foxboro-Yoxall Lid.) 
and/or recorders in the mimic diagram. Many instru 
ments also permit control-point resetiing, and rapid 
change-over from automatic to manual control 
So-called semi-graphic panels have been developed 
in which conventional control instruments are mounted 
below and adjacent to the pictorial presentation of the 
controlled process Another method uses key colours 
on flow lines. Small strip-chart recorders are being 
more extensively used, and have often replaced standard 
types of recorders mounted on side panels 


Fig. 7. “ Centrotier ” graphic control desk for fully automatw control 
of oil refining processes 
(C courtesy of Lvershed & Vignoles Lic 


& The Platformer contre! room at the Adew ofl refiners of The 
British Petroleum ( ompany 
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To establish a clear demarkation line between appli- 
cations where a graphic panel or desk is preferable to a 
conventional control board would be impracticable. 
New improvements in the design of miniature instru- 
ments make it likely that the use of graphic panels will 
increase for complex processes of a chemical nature, and 
certainly the possibility of making all observations and 
necessary manual adjustments from a single control desk 
is an attractive consideration (Figs. 7 and 8). 

Nevertheless, a graphic panel is (contrary to some 
misleading conclusions) very far from being the ideal 
tool for complete plant automation, as human super- 
vision and direction of automatic control of complex 
processes will still be essential for a long time to come. 


INSTRUMENTATION FOR A LARGE OIL REFINERY 


As an example of what modern plant instrumenta- 
tion is required to perform, the following data apply to 
the new Tidewater Oil Refinery, in Delaware, U.S.A. 
(Fig. 9). 

Most sections of this plant use pneumatic instru- 
ments, and a data-logging system with automatic scan- 
ning is integrated with graphic control panels in each of 
eight central control rooms. The full use of automatic 
data-handling reduces the number of instruments on the 
control panels, which are responsible for printing input 
signals for variables, either at regular intervals auto- 
matically or on demand ; continuous scanning, showing 
off-normal conditions ; read-out on demand ; recording 
of process trends ; and various computations of key 
variables, etc. The flow scheme of this refinery is shown 
schematically in Fig. 10. 

Composition analysis is performed by mass spectro- 
meters, infrared analysers, ultraviolet analysers, auto- 
matic viscosity and specific-gravity meters, etc. Auto- 
matic adjustment of certain controllers is thus performed 
to meet required product specifications. A great saving 
in panel space is claimed as a result of data handling. 

The number of control points is very large and 
includes 900 for rate-of-flow measurement, 350 for 
liquor level, 1400 thermocouples and 400 dial thermo- 
meters, and 120 temperature controllers. In addition, 
there are a number of pH control instruments and 23 


FP} £ 
Fig. 9. View of part of the Tidewater oil refinery in Delaware, U.S.A. 
(Courtesy of C. F. Braun & Co., U.S.A.) 


oxygen analysers. The approximate number of pneu- 
matic control valves is over 1000. 

The size of data-handling equipment units varies from 
125 to 600 points. Output data appear on log sheets, on 
digital indicators, on trend recorders, and on punched- 
paper tapes for daily summaries. About one point per 
second is logged and any “ off” value appears in red 
type. Five points per second are scanned. Invaluable 
information is available to plant operators from average 
data collected each 24 hr of operation, and these figures 
are available on demand for any important process 
variable within a few minutes. In all, thirteen informa- 
tion systems are at present operating, with eleven pro- 
cessing units served by nine control rooms. 
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Flow scheme of the Tidewater oil refinery. 
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HYDRAULICS iN ENGINEERING 


We at Keelavite are a team of experts in the design, 
installation and maintenance of complete hydrauli 
systems. We are ready to accept full responsibility for 
the proper working of all our installations, including 


al! electrical or other control equipment 


Not only this, we are the manufacturers of the largest 


range of hydraulic units in the United Kingdon 


rec, fully experienced in apecial app! 


power for the engineering industry 


KEELAVITE 


Hydraulics THE RECOGNISED AUTHORITY 


ENGINEERING DIVISION 


KEELAVITE ROTARY PUMPS &€ MOTORS LTO, 


ALLESLEY, COVENTAY Telephone Meriden 441 
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STANDARDIZED AUTOMATIC PRESS LOADER 
AND TRANSFER UNITS 

Enabling standard punch-press lines to be fully auto- 
mated to produce up to 18 pieces per minute, the new 
range of ** Press-Matic ** automation units developed by 
Die & Automation, Inc., of Hamilton, Ohio, auto- 
matically load and unload parts in and out of dies in any 
type of punch press and transfer the parts between 
presses. These standardized transfer units are portable, 
floor-mounted, self-contained, and equipped with both 
quick air and electrical connections. As a result, they 
can rapidly be set up in a punch-press line, in front of or 
behind each punch press. In addition, the units can 
automatically move the part in and out of two, three, or 
even more dies in the same press. 


Dies can be quickly unloaded on the upstroke of the 
press and reloaded on the downstroke, giving maximum 
production rates. Transfer rails or jaws lift the part from 
one die, index it on equidistant centres to the next press, 
and place it in the next die. Tooling can be adjusted to 
handle a number of different parts over the same line 
Electrical interlocks and built-in features prevent the 
press from completing a cycle if a die fails to release the 
part. 

The units are made in a wide range of standard sizes, 
including special designs for any application. They are 
also suitable for use in handling aluminium, plywood, 
hardboard, and lithograph metal sheets. 


COMBINED MECHANICAL AND CHEMICAL 
WOOD-FINISHING PROCESS 

A new mechanical process which imparts a smooth, 
glossy, mar-resistant finish to any type of wood at a rate 
of 90 to 120 linear feet per minute, has been developed by 
Satin Surfaces Inc., a subsidiary of General Plywood 
Corp., in conjunction with Reichhold Chemicals, Inc., of 
Detroit, Michigan. By eliminating hand sanding and 
sealer and second coatings, the new technique, which 
has been named ** Super-Microseal"’, cuts by at least 75 
the cost of finishing a wide variety of wood products 
Furthermore, since stain can be introduced into the wood 
surface during the process, a final finish with the appro- 
priate colouring can be produced for many applications ; 
otherwise, the machine-made surface, which costs about 
one-half cent per square foot, serves as a base for a single 
subsequent coat of paint, oil stain, or varnish 

The process uses pressure and friction to create heat 
which melts lignin, a natural plastic in the surface of the 
wood. This is blended with a specially developed syn- 
thetic resin, the two together forming a dense, extremely 
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smooth, mar-resistant, water-spot-resistant surface, about 
'/24 in. deep, which is not a film or overlay, but actually 
forms part of the wood. The process is said to eliminate 
grain and fibre raising, as well as variations in surface 
texture, while still producing a surface which is far 
smoother than that obtained by the most careful sanding 
If the surface is scratched or marred after processing, the 
marks can be removed with steel wool or fine sandpaper 

Surfacing is effected on a production line, 110 ft long 
and about 55 in. wide, consisting of several machines 
linked by power roller and belt conveyors. Relatively 
simple assemblies, like doors, are put through after 
construction. In other cases, the wood is put through 
before it is cut. The first unit, resembling a wide-belt 
power sander, rubs the wood with a non-abrasive belt 
creating high frictional heat for one-cighteenth of a 
second—enough to melt the lignin in the surface of the 
wood. Next, the synthetic resin, into which penetrating 
additives and a catalyst have been mixed, is applied by 
roller and dried in a conveyor oven. Finally, the wood 
goes through two more belt machines, which set the resin 
into the wood and cause it to react chemically and 
physically with the lignin. The wood can then be handled 
painted, stained, or varnished immediately 


INSTRUMENT FOR DETECTING CONTAMINA- 
TION OF DIESEL-ENGINE LUBRICATING Ol 

Eliminating slow and complicated methods by chem 
ical analysis, and determination of viscosity and flash 
point, a new instrument developed by E.M.I. Elec 
tronics Ltd., of Hayes, Middlesex, gives a simple and 
direct measurement on a meter of the dilution of diesel 
engine lubricating oil with fuel oil, without requiring any 
skill on the part of the operator. The instrument ts self 
contained and transportable and enables readings to be 
taken under operating conditions at a rate of one 
reading every five minutes 

- 


In operation, the sample to be tested is enclosed in a 
lagged chamber, low-pressure steam is passed through i 
and the vapour pressure at 100 C is measured. Because 
of this comparatively low temperature, any light fractions 
detected in the sample must originate from the diluting 
fuel. Measurement is then performed by catalytic oxida 
tion at the surface of a heated platinum wire. When used 
with a fuel of known characteristics, the instrument will 
indicate a true dilution to better than 25 of its 
indicated reading. Thus, if the meter indicates 4°. dilu 
tion, the actual dilution will le between 3 and 
Although accuracies of ths order can be obtained by 
existing methods, the new instrument reduces the time 
necessary to achieve them from about 80 to §$ min 
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SELF-ADHESIVE NAMEPLATES 

Eliminating the need for the drilling, pinning, and 
locating normally required for conventional nameplates, 
the new “ Tickotab ” self-adhesive nameplates announced 
by John Gosheron & Co. Ltd., of London, S.E.11, can be 
supplied in any shape or size to specific requirements and 
are available in a wide range of materials, including 
plastics, brass, aluminium, etc., and different finishes, 
including satinized, anodized, etched, and engraved. 
They will adhere successfully to most metals, wood, glass, 
plastics, rubber, and other difficult labelling surfaces. 

Mounting of these plates, which can be supplied 
purely as nameplates, or as dials, scales, etc., is extremely 
simple, all that is necessary being to immerse the plate in 
water, preferably warm, for a few minutes. This enables 
the protective film on the back to slide off, after which 
the plate is applied by pressing firmly to the desired 
surface, which has previously been cleaned and freed 
from dust. 


LARGE INDUCED-DRAUGHT FAN FOR 
COOLING TOWERS 

A new design of large induced-draught fan for use 
in a cooling tower has been constructed by Ventilatoren- 
fabrik Oelde G.m.b.H., of Oelde, Westphalia, Germany 
The new fan, which is about 23 ft in diameter and has a 
capacity of about 880,000 cfm, not only satisfies require- 
ments regarding handling large quantities of air at com- 
paratively low static pressures, but is also entirely free 
from vibration, as a result of the special streamlined 
design and disposition of the fan blades, which are adjust- 
able in accordance with operational requirements 





One of the major requirements of large fans of this 
type is that of reducing noise intensity to a minimum, 
and due consideration was given to this factor when 
designing the blades. In this connection, it should be 
noted that this particular fan, which forms part of an 
export order for India, was subjected to tests and, 
despite its large capacity and a blade-tip speed of about 
130 fps, the measured noise level was only about 60 
phons, while fan efficiency was no less than 83 


AUTOMATIC TRACER-CONTROLLED MILLING 
MACHINE WITH TILTING HEAD 

A new type of Keller automatic tracer-controlled 
milling machine with a special milling head that can be 
tilted 20 deg. above or below the horizontal position has 
recently been developed by the Pratt & Whitney Com- 
pany, Inc., of West Hartford, Connecticut. Designed 
specially for the profile milling of ‘‘warped”’ surfaces, such 
as those encountered in many types of aircraft com- 
ponents which must be accurately profiled to conform 
with the contours of the outer surface, the new machine 
is a modification of the BG-22 Keller used in the auto- 
motive and aviation industries for the production of large 
dies and moulds and for milling forged parts 
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The outstanding feature of the new machine is its 
ability to machine warped shapes by utilizing the tilting 
motion of the cutting head A template 
parallel to the horizontal motion of the machine, imparts 
a rise-and-fall motion to a roll follower and controls the 
required angle of tilt by servo-action In previous 
machines, components with warped surfaces entailed 


mounted 


a large number of milling passes. The new machine, by 
virtue of its tracer-controlled tlting head, provides a 
much faster, more direct, and more economical method of 
producing structural members of this type, and is stated 
to improve the quality of finish, besides reducing the time 
normally spent in hand-finishing warped shapes 

The machine, which weighs more than 7§ tons, uses a 
30-hp motor for driving the milling cutter. Normal and 
rapid traverse for horizontal, vertical, and transverse 
motions are accommodated by separate motors, while 
other motors are used for the coolant pump, automatic 
lubrication units, and the chip conveyor. The machine 
has a maximum horizontal travel of 14 fi, a vertical 
travel of 4 ft, and a transverse travel of 15 in. Normal 
horizonial, vertical, and transverse travel rates range 
from 0°5 to 30 ipm, with rapid horizontal and vertical 
traverse rates of 250 ipm and a rapid transverse rate of 
140 ipm 

Another interesting feature of the machine 1s the 
control-panel unit, which is contained in an independent 
electrically powered lift, thereby permitting the operator 
to have the most advantageous view of the work, regardless 
of the position of the milling cutter 


HIGH-HEAD WATER PUMPS 
Specially designed for use in lofty buildings, where 
water may have to be pumped to a very high level, the 
* H ” high-head pump, introduced by Fredk, A. Pullen & 
Co. Ltd., of London, S.E.11, is easy to install and can 
cither be connected directly to 4 water main as a pressure 





244 


CONVEYOR PROBLEMS ? 


Then get Goodyear, 
the world’s most economical, 
most widely used belts 


Whatever materials you convey there is a 

Goodyear Conveyor Belt that is made to do the job- 
at the lowest cost per ton. These are the features 
essential for dependable, long life belt service - 

the features you get when you buy Goodyear. 


1. PROPER TROUGHING that ensures correct idler contact. 


2. MILDEW-INHIBITED Construction prevents mildew rot 
that can ruin belts. 


3. LONGEST COVER LiFe that comes from use of tough, 
highest quality covers that ensure maximum resistance 
to abrasion and stripping. 


4. HIGH FLEX-LIFE - greater flex-life because of skim 


coating between plies with highest quality friction rubber. 


Remember that Goodyear technicians are always avail- 
able to ensure that you get the right belt for the job and 
will advise on installation and maintenance. 


Write now for further information to the Goodyear Tyre 
& Rubber Company (G.B.) Ltd., Industrial Rubber 
Division, Wolverhampton. 
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booster, or to the outlet of a low-level storage tank for 
pumping water to a higher level. In addition, it can be 
used to boost hydrant mains serving hose-reels or for 
boiler feeds on larger installations. Automatic control 
equipment is available for use with these pumps, if required. 

Of extremely robust construction, these pumps can be 
supplied with 2, 3, or 4-in. connections, depending on the 
quantity of water required, and in stages from two to six, 
according to the head desired. For example, a 2-in. pump 
with a two-stage assembly can be used to provide an out- 
put of 3000 gph against a head of 78 ft but, when fitted 
with six stages, can pass the same quantity against a head 
of 234 ft. 


UNIVERSAL THREAD-MILLING MACHINE 

Specifically designed to ensure the production of 
smooth and accurate threads, the new Wickman Moulton 
universal thread-milling machine announced by Wickman 
Ltd., of Coventry, is of robust construction and has a 
capacity sufficient for the cutting of threads up to 5 in 
diameter, either external or internal, on workpieces up 
to 20 in. between centres. Longer beds, lengthening by 
increments of 10 in. can, however, be supplied to order 
The range of threads which can be cut with the new 
machine (Fig. 1) extends from 32 threads per inch up to 
12 in. pitch by the use of 22 standard change gears, while 
gears are also available to cut metric threads. 

The design of the cutter head (Fig. 2) not only enables 


Fig. | 
all normal helix angles to be cut, but also permits straight 
splines to be milled singly. Conventional or climb milling 
can be employed. Threads with multiple starts up to 
twenty-four in seven steps can be cut by the use of the 
standard indexing plates, and indexing plates for other 
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Fig. 2 
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numbers of starts can be supplied, if required. For short 
thread milling, where the whole thread is cut in just over 
one revolution of the workpiece, the cutter spindle can 
be fitted with multiple cutters. 

The work spindle and the cutter spindle can be run 
independently in either direction, and the standard pick 
off gears give a 15-speed range for the work spindle of 
} to 4 rpm and a 5-speed range for the cutter of 212 to 
850 rpm, thus giving the machine a high degree of 
flexibility. Four separate motors drive the work spindle, 
cutter spindle, coolant pump, and fast-traverse motion 
of the saddle, the connection of these motors being such 
that complete safety is assured if one motor fails. Trip 
switches are also provided to stop the cutter at the end of 
its working stroke. 

In addition to the wide range of thread milling which 
the machine can execute in its standard form, attachments 
for internal and external thread hobbing and for taper 
threading enable the machine to cut all classes of threads, 
worms, and splines in large or small quantities 


COMPOSITE POWER UNIT FOR ARGONARC 
WELDING 

A composite power unit, designed for use with the 
Argonarc welding process, is announced by British 
Oxygen Gases Limited (Industrial Division), of London 
S.W.1. Known as the CPU 350, this compact and mobile 
unit is stated to provide maximum productive efficiency 
when used in connection with the a.c. welding of alumi 
nium and its alloys up to } in. in thickness in a single pass 
and with the welding of stainless steel up to 4 in. in 
thickness 

A remote-control foot-switch, coupled with auto 
matic arc starting and control of both argon and water 
enables welding speed to be increased. After the unit has 
been switched off, the electrode cools in the protecting 
argon envelope, the gas continuing to flow automatically 
for a predetermined period, resulting in economy of gas 
and ensuring that the cleanliness of the electrode is 
maintained The unit incorporates surge injection, ic 
the introduction into the arc of a d.c. pulse, timed to coin 
cide with the beginning of the oxide-scavenging positive 
half-cycle only, and of sufficient magnitude to cause the 
arc to ignite immediately, thus providing a full positive 
half-cycle. Surge injection permits a substantial reduction 
of open-circuit voltage, resulting in a lower transformer 
rating, together with a reduction in the amount of current 
taken from the mains 

Since the high-frequency starting spark is present only 
at the start of the welding operation, radio and television 
interference 1s confined to this period and is entirely 
eliminated during actual welding. With the d.c. suppres 
sor unit, an equal positive and negative half-cycle of 
welding current is ensured, giving welds which are clean 
and bright 

The composite power unit is suitable for 460/500 \ 
50 cps, single-phase operation, with a striking 
of 50 V. The rating is 10-75 kVA continuous or | 
at 50”. duty cycle 
215 A continuous 


voltage 
SkVA 
Welding current is 25 to SO A 


and 


HIGH-RESISTANCE FAULT LOCATOR FOR 
CABLES 

A new portable high-resistance fault locator for cables 
announced by H. Tinsley & Co. Lid., of London, § £2 
permits location of faults having a resistance from ser: 
up to at least 200 megohms in diclectrics such as rubber 
and much higher in the case of polyethylene, with an 
accuracy well within 0% 
in SOO ft, Le O1 

The instrument, which weighs 45 Ib and 


a typical error being 6 


complete with self-contained batteries in a Case mean 
1Sjin Bin 9in 
bridge circuit in which the two sections of the 
conductor, one on each side of the fault, con 
two external arms of the bridge The other two arr 


utilizes a conventional Wheats 
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On test the new Nu-Swift 30 lb. powder extinguisher put out THE FACTS ABOUT MODEL 1630 


250 square feet of roaring petrol fire almost as quickly as you * 30 Ibs. of dry powder, pressurized with 11 ozs. of 
= ” oe : a ts Di eee ie carbon dioxide which expels the contents at the rate 
can read these words. This tremendous speed of attack is the of 1 Ib. per second for 28 seconds. * The powder is 

most important single factor in fighting fires involving highly non-toxic, non-conductive of electricity, non-abrasive, 
yy f aa . . ; en frost proof down to —40°F., and harmless to machinery. 
inflammable liquids or live electrical apparatus. Tests have * Easy to operate for untrained personnel, used in the 
proved it. Post your coupon for full details today. sensible upright position and almost instantaneous in 
action. * The powder cloud has great heat-shielding 
properties, enabling even an amateur to tackle a 
serious fire effectively. * Easily installed, the Model 
3 g > “e ig ; *Ne “e ~ ell-t: 

SPECIALLY SUITABLE FOR USE ON FIRES INVOLVING 1630 ilso reduces maintenance costs. : A tell-t le 
gauge provides instant visual confirmation that the 

industrial processes in which cellulose spraying booths extinguisher is under pressure. 
inflammable solvents are used stores of gas oil, benzol, 
paraffin or inflammable cutting paraffin and petrol J Re Rae eee seeee eeees cee eee ees SO OS Se ce 
oils 


electrical risks such as oil-filled ied tails . i 
transformers, switchgear and OUTS =UOUTS, OVERS SK 
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solvent recovery plants garage and transport depots 
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contained in the instrument itself. By using a detector 
circuit of extremely high input resistance, it is possible to 
locate high-resistance faults without loss of sensitivity. 

A guard terminal is provided, so that the effect of 
surface leakage on accuracy may be eliminated, and in 
extreme cases corrections for internal cable leakage may 
easily be applied. Coarse and fine controls are provided 
for initially balancing the bridge under shorted input 
conditions. The bridge is balanced under measuring 
conditions by adjustment of a precision potentiometer 
having ten rotations for full travel A robust pointer 
meter is used as the null indicator. 


SEMI-RIGID AND FLEXIBLE NYLON TUBING 

Constructed of lightweight, tough, heat- and ultra- 
violet-light-resistant material, and very competitive in 
price with other types of tubing and flexible materials, a 
range of nylon tubing announced by Tecalemit Limited, of 
Plymouth, Devon, has numerous applications where 
resistance to oil, grease, and most chemicals is required. 
Furthermore, considerable savings in weight are possible, 
e.g., up to 45 Ib can be saved on an automatic chassis 
system in a passenger vehicle. Similarly, not only does 
the nylon tubing cost less than non-ferrous tubing, but 
installation costs can be cut by up to 50°,,, as it does not 
require preforming. 

Precision-extruded to very fine limits from specially 
compounded polyamides, this nylon tubing is available 
in two distinct types, i.e., semi-rigid and flexible. The 
semi-rigid tubing, which is extremely pliable and easy to 
install, is supplied in black and is heat- and light-stabil- 
ized, ensuring that no degradation occurs when it is 
exposed to strong ultraviolet light or to oxidation at con- 
tinuous elevated temperatures over long periods. This 
semi-rigid tubing, which can be used under extreme 
winter or summer conditions, or even in proximity to 
sources of heat, is available in two grades, i.c., a high- 
pressure grade with a short-time burst-pressure rating of 
2500 psi, or a low-pressure grade with a short-time burst- 
pressure rating of 1000 psi. Both grades, which are 
available with a range of outside diameters between 
, and } in., are precision-extruded and are suitable for 
use with standard compression fittings. 

The flexible type of nylon tubing can, with appropriate 
end fittings, readily replace rubber and other con- 
ventional flexible materials in a wide range of applications 
This tubing is available with outside diameters of 4, and 
f; in., but other sizes, up to 2 in. o.d., can be supplied on 
special order. 


WELDED METAL-BELLOWS ASSEMBLIES 

Designed to provide extreme accuracy and life over a 
wide range of critical operating conditions, the new 
* Formweld ” metal-bellows assemblies, built to indi- 
vidual specifications and available in a variety of sizes and 
special metals, are the latest addition to the range of 
special and conventional hydraulically formed bellows 
produced by the Bridgeport Thermostat Division of 
Robertshaw-Fulton Controls, Co., of Milford, Con- 
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necticut. Potential applications include their use in air- 
craft and missile instrumentation, fuel controls, jet- 
aircraft afterburner controls, shaft seals, oxygen regu- 
lators, steam traps, packless valve seals, temperature and 
pressure sensing devices, atomic and nuclear reactors, 
and other instrumentation. 

These bellows may be designed with flat, spherical, 
stepped, or other specially shaped plates of as little as 
0-003 in. in thickness, with a tolerance of +0-0001! in 
The use of individually welded plates means that the 
bellows can have more convolutions per unit length than 
conventional hydraulically formed bellows and this fact, 
coupled with the use of a Precision inert-gas welding 
process and special metals of high resistance character 
istics, results in a precision-controlled effective area and a 
lower spring rate, with greater reliability, uniformity, and 
sensitivity of instruments under all types of operating 
conditions. Furthermore, the wide range of metals which 
can be used, including stainless steel, Inconel-X, titanium, 
zirconium, and other weldable non-ferrous materials, 
enables the bellows to be designed to meet specifications 
such as resistance to corrosion, fatigue, salt spray, 
steam, high pressures, and extremely high and low 
temperatures. Other advantages include close dimen 
sional tolerance along their free length, parallelism of 
plates and end fittings, and concentricity of mounting 
fittings. In addition, their special design makes it possible 
to construct them from 25 to 50°, smaller than con 
ventional bellows. 


TWO-TERMINAL PASSIVE SEMICONDUCTOR 
COMPONENT 

A new two-terminal passive semiconductor com 
ponent with a number of novel and useful characteristics 
has been developed by the Bell Telephone Laboratories 
of New York. Known as a field-effect varistor, this 
component has a constant-current feature which makes it 
ideally suitable for use as a current regulator in circuits 
where either the load or the supply voltage vary over wide 
limits. It can also be used as a current limiter or pulse 
shaper, while its very high a.c. impedance makes it useful 
as a coupling choke or an a.c. switch 


The device, closely related in principle to the field 
effect transistor, contains a single planar junction, made 
by diffusion, current passing parallel to this junction 


through a constricted region called the channel. As the 
voltage across the device is increased, current increases 
and a depletion layer builds up, eventually reaching 
through the entire thickness of the channel. At this pont 
called the * pinch-off " point, a further increase in voltage 
does not produce any increase in current. Eventually 
as the voltage is increased still further, an avalanche 
breakdown occurs. Between the pinch-off and breakdown 
points, the current is essentially constant, and this is the 
region of maximum interest 

At present the varistors are fabricated by cutting dice 
from a slice of germanium of silhcon containing a single 
diffused junction. The dice are heavily plated on all 
surfaces, and a circular trench is then cut into the diffused 
layer to within about 0-000! in. of the junction. This 


1% 





A Whew T00l Greel 





ET SPECIAL VG: 


" "DD STEEL 














Mushet Special ‘‘VG’’ high-speed steel is the very 
latest development of tool steels in the United 
Kingdom, by Samuel Osborn & Co., Limited. 
Remarkable results under production conditions 
are assured, far in advance of other tool steels in 
this category. 


Stocks of lathe tools, planer tools and toolholder 
bits, in this steel, are available in standard sizes. 


IMPROVED PERFORMANCE FROM MACHINE TOOLS 


If you use centre lathes, capstans, automatics, combinations, planers, 
shapers, boring mills., etc., these tools will 
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cutting requires a high degree of precision, since the 
characteristics of the final device depend heavily on the 
spacing between the bottom of the trench and the junc- 
tion. In exploratory work, the trench is first cut with an 
ultrasonic tool and is finished to the desired depth by 
etching. Leads are then attached by thermo-compression 
bonding or other convenient means. 

The characteristics of the device can be altered by 
varying such parameters as channel depth, impurity 
gradient, length and width of channel, and selection of 
semiconductor material. Using silicon, units have been 
fabricated with a regulated current of 1 mA, a pinch-off 
voltage of 10 V, and a breakdown voltage of 150 V. 
Current can be held constant to within 1°, over a voltage 
range of 20 to 120 V. Germanium units with a rating of 
10 mA, a pinch-off voltage of 10 V, and a breakdown 
voltage of 25 V have been made. It appears feasible at 
present to produce varistors which regulate current at any 
level between 10 pA and 10 mA, and improved fabri- 
cation techniques should permit higher current levels. 

For circuit applications, a small parasitic shunt 
capacitance is present, and this must be taken into 
consideration. In the constant-current region, the ratio 
of a.c. impedance to d.c. resistance is typically 100 and 
may run as high as 1000, making it ideal as a coupling 
device. It differs from the conventional choke in that its 
a.c. impedance is constant over a wide frequency range. 


FLAW AND CORROSION DETECTOR FOR NON- 
FERROUS METAL TUBES 

Designed specifically for the non-destructive testing 
of non-ferrous metal tubes of the type installed in con- 
densers and heat exchangers, the “Introview” flaw and 
corrosion detector announced by the Sperry Gyroscope 
Company Limited, of Brentford, Middlesex, facilitates 
the routine examination of such tubes in marine and land- 
based steam plant and permits an accurate assessment of 
their condition 

Essentially, the instrument comprises, as shown in the 
illustration, a recording unit (1), a probe (2), a power 
pack (3), and a small electrically operated cable winch 
(4). The probe, various sizes of which are available, is 
drawn through the tube under test at a speed of 120 fpm, 
causing the recording unit to produce on a moving chart 
a record of the local condition of the material, chart and 
winch speeds being interrelated. The traces on the chart 
are a record of the electrical characteristics of the coils 
in the probe, these characteristics being varied and re- 
corded when the coils are in proximity to portions of 
the tube wall which differ in physical or electrical char- 
acteristics from neighbouring portions. Thus, while an 
essentially sound tube produces a trace which is virtually 
a straight line, a defective tube produces a trace with 
varying degrees of waviness, depending on the extent of 
the defects noted. Operation of the instrument is simple 
and reliable, and in practice it is stated that 200 tubes per 
hour can easily be checked. 


(4) 
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__ With the use of this instrument it is possible to estab- 
lish a pattern of behaviour of the tubes and to detect 
Corrosion, erosion, or pitting. Of considerable import- 
ance is the fact that the * Introview " check may indicate 
that only certain groups of tubes in certain passes of the 
complete condenser are affected seriously. The informa- 
tion that only certain tubes is defective, while the 
remainder of the condenser tubes is perfectly serviceable 
for some considerable period, enables large-scale econo- 
mies to be made in condenser maintenance 



























































INDUSTRIAL OPTICAL INSPECTION KIT 

Making it possible to probe, illuminate, and inspect 
castings, dies, pipe assemblies, chemical equipment, etc 
the * Ellispection” industrial optical inspection kit, 
announced by the Ellis Optical Company, of Thornton 
Heath, Surrey, comprises a series of rigid and flexible 
probes with fixed and movable mirrors, magnifiers, and 
electric lamps operated by midget batteries, the smallest 
lamp being } in. in diameter. All parts are interchangeable 
and interlocking, so that, singly or in combination, they 
can be used to inspect normally inaccessible spots through 
very small apertures 





The kit 1s housed in a compact, readily portable case 
and is supplied complete with spare lamp bulbs and 
standard U.2-type torch batteries. All parts are finished 
in nickel, and the batteries are housed in the handle of 
the equipment 





Sequence Control for Reducing the 
Reactive Power of Rectifiers 


(Concluded from page 236) 
grid controls, requires considerable outlay for the rect 
fier tube, and its design raises various difficulties. Phas 
control requires a multiplicity of equipment for grid 
control and regulating devices, in view of the intricate 
regulating processes 
chokes are required 


moreover, large 75-cps smoothing 


The relative costs of controlled rectifier drives for 
2 ~ 4000 kW, ic., for all equipment (including con 
and regulating devices) between the high-tension switc 


gear and the motor terminals have been evaluated a 
follows 


(1) Symmetrical control without zero anode 100 
(2) Rectifier sequence control 100 * 
(3) Phase control 114 
(4) Symmetrical control with zero anodk 12 


The cost of a symmetrically controlled system without zero 
anode but with a battery of condensers for the same mean 
power factor, for operating characteristics such as thos 
occurring with a conveyor drive, for cxample, is in the 
neighbourhood of 103 
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included in condensed form in this section. 











Ductility and Energy Relations in Charpy Tests of 
Structural Steels. 

By J. H. Gross and R. D. Strout. (From The Welding 
Journal, U.S.A., Vol. 37, No. 4, April 1958, pp. 151s 
159s, 9 illustrations.) 

DEsPITE its shortcomings, the Charpy test remains the most 
generally used test to evaluate the resistance of steels to 
brittle failure in low-temperature service. While a direct 
correlation of Charpy values with performance of carbon 
structural steel in welded ships has been demonstrated, 
evidence has been advanced to show that other grades of 
steel, particularly low-alloy steels, depart from corre- 
lation, unless higher levels of energy absorption are 
arbitrarily selected to match the Charpy transition 
temperature to service failure. 

This paper presents extensive data which suggest 
that the energy-absorption criterion is unsatisfactory in 
part because it is influenced by the strength level of the 
steel. This means that energy absorption is controlled 
by two factors, i.e., (1) the strength of the steel, which 
regulates the force required to deform the specimen, and 
(2) the ductility of the steel, which determines the distance 
through which the force acts during testing. Energy 
absorption is proportional to the product of these two 
factors. Since loss of notch toughness is due to loss in 
ductility rather than strength, a criterion which evaluates 
notch ductility instead of notch toughness (1.¢., energy) 


should serve as a more significant and universal measure 
of the service properties of structural steels 

An index of ductility can readily be obtained from 
Charpy bars by measuring the lateral expansion of the 


bar at the compression side of the bar directly opposite 
the notch. Tests on carbon and low-alloy steels show that 
the expansion correlates linearly with energy absorption 
for a given steel, but that each steel has a singular relation 
If, from these curves, the energy absorption is read for a 
stated constant expansion, the energy absorption at a 
given ductility is obtained. When the energy levels so 
obtained are plotted against the strengths of the steels 
tested, a direct correlation results. Thus, to ensure a 
certain notch ductility in a steel, it is necessary to specify 
an energy-absorption level dependent on the strength of 
the steel of interest 

If it is notch ductility which is important to low- 
temperature service performance, it appears to be logical 
to adopt a ductility measurement in the Charpy test in 
preference to energy measurements. For example, a 
lateral expansion of 15 mils gives some indication of 
correlating well with the various energy levels that have 
been proposed for the killed and low-alloy steels, as well 
as fitting the 10 ft-lb level valid for the ship steels of 
various investigations 


Heat Transfer through Coaied Metal Surfaces. 
By R. P. Lee. (From Corrosion, U.S.A., Vol 

April 1958, pp. 41-42, 4 illustrations.) 
PROTECTION of existing metal heat-transfer surfaces 
against corrosion is a frequently encountered industrial 
problem. Applying a protective coating is an obvious 
solution in existing systems where corrosion inhibitors 
are not used, but objections frequently are raised to 
coatings on the grounds that heat transfer will be de- 
creased. For this reason it is desirable to know what 
effect coatings will have on heat transfer 

In order to evaluate the effect of the application of a 
thin coating on a metal heat-transfer surface, special 
apparatus, as described in this paper, was constructed 
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The two heat exchangers used were simple double-pipe 
types, and hot, fresh water (inhibited with 2000 ppm of 
sodium chromate) was pumped through the inside pipes 
while uninhibited fresh, cold water flowed through the 
annuli. The hot water was constantly recirculated, but 
the cold water was used only once 

Measurements of heat-transfer coefficient were first 
made with the outside surface of one interior steel pipe 
coated with 0-004 in. of a baked phenolic finish. The 
interior pipe of the other heat exchanger was also of steel 
but was not coated. In this way measurements 
obtained for coated and uncoated steel surfaces at the 
same time. It was found that the heat-transfer coefficient 
of the uncoated pipe decreased rapidly as a rust deposit 
built up on its outside surface. On the other hand, the 
coefficient of the phenolic-coated pipe remained constant 
The initial coefficient of the uncoated pipe was higher 
than that of the coated pipe ; however, after about three 
days, the accumulating rust deposit caused a decrease in 
the coefficient of the uncoated pipe, until both coefficients 
were equal. The coefficient of the uncoated pipe then 
continued to fall rapidly to a value of about $0", that of 
the coefficient of the coated pipe 

A second, thicker coating of a vinyl-aluminium typ 
0-15 in. thick, was also studied, and the 
transfer characteristics were noted 

It is concluded from this investigation that 
application of thin coatings to metal heat-transfer 
faces, in to medium coefficient systems not 
decreases corrosion but give higher heat-transfer ¢ 
than those experienced with corroded 
surfaces. This ts true, even though a somewhat lows 
coefficient exists initially for the coated surface 
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Heat Transfer from a Flat Surface to a Parallel Stream of 
Water. 

A.J. Eve and O. A. Saunpers. (From an advance 
copy of a paper submitted to The Institution of Mech 
anical Engineers, London, May 1958, 18 
illustrations.) 

THe problem of the flat surface in a parallel stream of 
fluid is, by reason of its geometrical simplicity, of great 
importance in fluid mechanics and heat transfer, and has 
attracted much attention from a theoretical standpoint 
Until recently, however, experimental investigations into 
the heat-transfer problem were few and somewhat 
satisfactory The work described 
intended to remedy this deficiency 

One of the unsatisfactory features of much of 
earlier experimental work was the inadequate attention 
paid to the fact that, in many cases, the experimental plate 
was not heated over its entire surface. Usually, there was 
an unheated “ nose of some form and sometimes the 
heated section was merely set into the wall of a duct 
this meant that the velocity and temperature boundary 
layers started at different points il 
the theoretical treatments then they 
assumed to start at the same point. Comparison between 
different sets of data and with theory lias bole bx 
misicading. It was therefore decided to investigate the 
heat transfer from a small heated plate which could be 
placed in a series of positions in an otherwise unheated 
surface of definite extent 

As described in this paper, heat-transfer coefficients 
were measured with a heated plate, 4 tin., wnrmersed 
in a parallel stream of water, at speeds which varied 
between OS and 4 fps The heated plate wt 
flush in a larger unheated surface, at three different dis 
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tances from the nose. For most speeds and positions it 
was found possible to obtain a range of heat-transfer co- 
efficients, and reasons are advanced for believing that the 
upper and lower extreme values correspond to turbu- 
lent and laminar flow in the boundary layer on the 
heated plate. Velocity profiles were determined at each 
position of the plate under supposedly laminar and 
turbulent conditions, and confirmed these assumptions. 


The Effect of Hydrostatic Pressure on the Permittivity of 
Barium Titanate Ceramics. 

By G. W. Marks and L. A. Monson. (From Power 
Apparatus and Systems (A.1.E.E.), U.S.A., No. 35, 
April 1958, pp. 64-69, 5 illustrations.) 

FUNDAMENTAL investigations concerning the physical 
properties, particularly the piezoelectric, dielectric, and 
elastic properties, of barium titanate and other ferro- 
electrics are of importance because of their considerable 
present engineering application. They are the most 
useful of the non-linear dielectrics and are defined as 
those materials which show a spontaneous polarization 
over a definite temperature range. 

This paper presents some experimental results con- 
cerning the effect of hydrostatic pressure over a limited 
range on the permittivity of certain barium titanate 
ceramics, which were investigated experimentally at 
pressures up to 1125 kg/cm? and at temperatures of 0, 
12, and 25°C respectively. 

The pressure system used consisted of a stainless-steel 
chamber, in which the specimen was placed under oil, a 
hydraulic jack, and a Baldwin pressure cell with accom- 
panying strain indicator. No marked changes of permit- 
tivity with hydrostatic pressure were observed The 
variation of permittivity € with pressure p is linear, or 
almost linear. The pressure coefficient of permittivity of 
the € versus p curves was small, i.e., 0-01 to 0-16 cm®/kg. 
The curves with the greatest slope are those which refer 
to data taken at OC ; those for 12°C and 25°C have a 
lower and approximately equal slope for any given speci- 
men. Additions of calcium titanate and lead titanate 
respectively, in small percentages, reduced the pressure 
coefficient to zero. 

It was observed during the course of this investigation 
that, if the hydrostatic pressure on a ceramic disc is 
suddenly released, the capacitance of the disc rises rapidly 
to a maximum and thereafter slowly declines to its normal 
value. The corresponding rise in permittivity may be as 
much as 20°,,. Oscillograms were taken, and an empirical 
equation fitted to the experimental data 


Current and Potential Relations for the Cathodic Pro- 
tection of Steel in Salt Water. 

By W. J. SCHWERDTFEGER. (From Journal of Research of 
the National Bureau of Standards, U.S.A., Vol. 60, 
No. 3, March 1958, pp. 153-159, 5 illustrations.) 

IN an earlier study of cathodic protection at the Bureau, 

it was observed that the potential of steel exposed to one 

relatively air-free soil (pH = 9°5) was about —077 \V 

with reference to a saturated calomel half-cell. It was 

also observed that a composite curve of pH versus 
potential of steel, as obtained from measurements in 
twenty air-free soils, intersected the pH/potential curve 
of the standard hydrogen electrode at pH 9 and approxi- 
mately —0-77 V. In tests which followed, steel main- 
tained for 60 days at about —0-77 V lost very little weight 
in five severely corrosive soils. This potential is equivalent 
to —0-85 V referred to the copper/copper sulphate elec- 
trode. These laboratory results thus confirmed the field 
experience of many investigators. A pertinent observ- 
ation was made by Sudrabin in that iron in an air-free 
sea-water environment was found to have a potential of 

0-77 V with reference to the saturated calomel half- 
cell. 

Some engineers are of the opinion that —O85 V 
with reference to a copper/copper sulphate clectrode 
sometimes represents overprotection and excessive 
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current demands. In order to investigate the matter 
further, the present work was undertaken. Cathodic 
polarization curves are logically associated with any 
study in cathodic protection. The current at the break 
in the curve, which occurs at the open-circuit potential 
of the anode of a corrosion cell or at the composite open 
circuit potential of all the anodes on a corroding steel! 
surface, has been found to bear a relatively direct relation 
ship to the corrosion current. This current is the mini- 
mum value necessary for cathodic protection, based on 
the corrosion rate existing at the instant of measurement 

In order to relate the current at the break in the 
curve with the currents and the potential required to 
maintain optimum protection, an investigation was con 
ducted with a water environmentscontaining 3 of 
sodium chloride. This environment was chosen because 
the /R drop is negligible in such a medium, and therefore 
potentials measured with the equipment used would be 
significant. The laboratory investigation described in this 
paper was concerned with the cathodic protection of stee! 
specimens exposed for 60 days to both stagnant and 
aerated city water containing 3°, NaCl, as already men 
tioned 

Major consideration was given to the significance of 
potential as a criterion for protection, and it was found 
that optimum protection was achieved when the speci 
mens were controlled at —-0-77 V with reference to the 
saturated calomel half-cell. Although a good degree of 
protection was obtained at controlled potentials more 
noble than —0-77 V, ie., at the potentials associated 
with the breaks in cathodic polarization curves, this 
lower degree of protection could not be obtained at 
lower mean current densities 


Mandrel with Bearing Balls for Accurate Centering. 
By P. V. Lipoversxy!. (From Mashinostroitel, Russia 
No. 2, 1958, pp. 29-30, § illustrations.) 

MANDRELS with bearing balls can be used for concer 
tricity checks on gears and bushings and also for the 
control of distance between axes of parallel bores 
machine frames, in which case a set of special dial-gauge 
holders is used 
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The ball-mandrel illustrated comprises a mandrel 
body (1) with ground centre holes, cages (2), balls (4) 
bushings (4), nuts (5), snap rings (6), and screws (7) 
Only one end ts shown, the other end being similar 
Bearing balls must be chosen in such a way as to ensure 
that the balls in cither cage will not differ in diameter by 
more than 0-005 mm, and the mandrel, bushings, and 
cages should be made of case-hardened mild steel 

Mandrels of this type have been used for checking th« 
concentricity of gears and distances between paralicl axes 
in the bodies of Russian-built reduction gears T he 
normally conventional plain mandrels have play clear 
ance in the bore, while collet-type mandrels do not give 
an accuracy higher than 0-05 to Ol mm. The play and 
inaccuracy of these conventional mandrels make ut im 
possible to measure important dimensions of the com 
ponents to be checked with sufficient accuracy, but the 
accuracy obtained with ball-mandrels in concentricity 
checks with appropriate surface finish of the bores is 
0-01 to 0-03 mm 
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CJB not only offer complete Design Engineering and Con- 
struction Services for chemical and heavy industries under 
one contract—one responsibility, but are also prepared to 
undertake any part of such work to suit the clients’ require- 
ments. CJB can therefore help in any vital part of a scheme— 
PRELIMINARY REPORTS & LOGISTICAL STUDIES 
SURVEYS & NEGOTIATIONS 
PROJECT CO-ORDINATION & MANAGEMENT 
DESIGN & ENGINEERING 
PURCHASING, EXPEDITING & INSPECTION 
SITE FABRICATION, CONSTRUCTION & ERECTION 
COMMISSIONING & TESTING 
They also have separate Divisions and subsidiaries specialis- 
ing in Instrumentation, Cathodic Protection and Welding 


Supervision. 


Constructors John Brown Limited 


73 SOUTH AUDLEY STREET, LONDON W.I. 


PHONE: GROSVENOR 41/8! CABLES: CIVANIC, LONDON. 
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Direct - mounted liquid - leve! 


transmitter. 
(Foxboro-Yoxall 


Ltd.) 


Model of Whessoe stand, with sphere for bulk storage of 
liquefied gases. 
(Whessoe Ltd.) 


(Left) Model of a Wiggins dry-seal gasholder, 
requiring only a simple foundation. 
(The Power-Gas Corporatigg 


High-speed strainer of less than 2} sq ft screen 
area, with an output of 1200 gph. 
(Russell Constructions Ltd.) 
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with 
Kopex Pliable Ducting for ventilation, 


¢ fume and duct extraction can be 
: prepared and fixed on site, making 
detailed pre-planning and pre- 
fabrication unnecessary. It can be 
cut and bent by hand te fit in with 
oe PLIABLE the most complicated ducting layout 
ihe Jointing is reduced to a minimum 
because Kopex can be supplied in 
continuous lengths. Follow the 
example of heating and ventilation 
engineers, government authorities 
and factory maintenance departments 
all over the country and save time 


and labour costs with this versatile 


ducting. 


WHY KOPEX SAVES TIME AND LABOUR COSTS 


‘ ~\ ‘ar | afl 
‘ q j 4 , i — . 4 
KOPEX pliable ducting is fs \ oP 


st () 
composed of a combination ' WS. 5 J 


of paper and metal or all aE 7 © eatin Hag 
metal. There are grades for . — 
all types of installation, ; — \ 

high or low temperatures. 
Sizes up to 74° 1.D. Can be bent to smoll Strong but light in weight 
Write or phone for radii without distortion Cuts easily with o knife greatly simplifying ere 


technical data. of bore tion 
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Head Office: 12 LANGHAM PLACE, LONDON, W.I = e/: LANgham 6807 8 9 
Works: ALPHA STREET, SLOUGH, BUCKS. Te/: SLOUGH 2547678 
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ALL IN A DAY... 


Our London premises, like Rome, weren’t built in a day but we can boast a 24-hour 
delivery service of world-famous Cleveland Drills to any part of Britain you care to 
mention. 

As Britain’s largest stockists of these Drills we can offer, in conjunction with our 
Sheffield and Glasgow Associates, a round-the-clock service to manufacturers through- 
out the country. That means no more emergency shut-downs, and no more extensive 
stock-holding, simply let us know your Drill requirements. We will supply you, 
whether you’re buried in Barrow, holed out in Harlech or installed in Inverness. 
All in a day! 

Remember its Barrus for Cleveland Drills, plus quicker service—and its Cleveland 
Drills for higher performance under all production conditions and much |-o-n-g-e-r 


life. 
BARRUS FOR SERVICE — CLEVELAND FOR QUALITY 
Catalogue C.E. is available on request E r P BARRUS LT D. 


12-16, BRUNEL ROAD, LONDON, W.3. 
Telephone No.: Shepherds Bush 3425 Telex No. 24119 
Telegrams: Engtools, London, Telex. 


SMAIL-BARRUS ASSOCIATED, 21-23 India Street, Glasgow. C.2. TASKER-BARRUS ASSOCIATED, Bionk Street, Sheffield | 
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Three-Dimensional Electronically 
Controlled Milling Machine for 
Aircraft Components 

Designed and built by The Fairey Aviation Co. Ltd.- 
in conjunction with Ferranti Ltd., of Edinburgh, a new 
50-ton, three-dimensional, electronically controlled high- 
speed milling machine is now operating at the Fairey 
works at Heaton Chapel, Stockport, Cheshire. It is 
stated that this machine, which has a table capacity of 
8 ft high and 28 ft long and can machine slab material at 
speeds of up to 150 ipm, can produce machined integral 
aircraft components up to thirty times more quickly than 
any prevailing system or method in Europe. 

The machine has a vertical column travelling a distance 
of 25 ft along the bed, this forming the X-axis of the 
machine. Mounted on the face of the column is the head 
carriage, travelling vertically along the Y-axis with a 
movement of 7 ft. The cutting head is fixed to a cross- 
slide of the head carriage and has an infeed movement of 
12 in. along the Z-axis. These X, Y, and Z movements 
are servo-controlled from pulse information recorded on 
magnetic tape. 

The cutter serves the vertical worktable and is formed 
of four cast-iron slabs 15 in. deep, mounted on three 
buttress supports. Running along the lower edge of the 
worktable is the chip conveyor, which carries the swarf 
to one end of the machine to be deposited in containers. 
Slide faces and other functional parts are fully protected 
by flexible covers against the ingress of swarf 
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Hydraulic and electrical power supplies are enclosed 
in a separate housing away from the machine The 
operator normally stands in front of the Ferranti control 
desk and behind him is the contactor panel containing 
the heavy electrical switchgear. On the platform at the 
base of the column is the hand control box, mounted on a 
hinged pedestal, for manual operation of the machine and 
setting up to component datums, two speeds being pro- 
vided on each of the three movements; a normal operating 
speed for cutting and a pick-off speed at which single 
movements of 0-001 in. can easily be selected 

The cutting head is a Fairey-designed unit of 20 hp, 
running at 6000 rpm, and has been tested on the machine 
up to metal-removal rates of 140 cu in./min for face- 
milling, and 110 cu in./min for end-mills of 2 in. and 3 in 
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diameter. The surface finish obtained at these rates is 
around 10 micro-inches r.m.s. The traverse speeds on the 
machine are infinitely variable up to the maximum of 150 
ipm on the X- and Y-axis, and 75 ipm on the Z-axis 
The normal operating range used in production is 100 
to 150 ipm for the roughing operations and 50 to 75 ipm 
for the finishing operations 

Briefly, the sequence of operations in the Ferranti 
programme control system is as follows The designer 
produces a drawing of the part to be machined, dimen 
sioned with respect to a datum, each point being given 
three rectangular co-ordinates, representing distances in 
the YX, Y, and Z planes from the common datum, From 
the drawing a planner prepares the machining programme 
specifying the route to be followed by the cutter, and 
inserts information concerning cutter diameter and feed 
rate and also the shape of the path between the change 
points, a set of code symbols being used to denote a 
circle, an ellipse, a parabola, or any other second-degree 
curve, the absence of a shape symbol denoting a straight 
line 

The programme sheet is then copy-typed on a Creed 
tele-typewriter, which produces a typescript check copy, 
and simultaneously a paper tape with a series of punched 
holes representing the programme information in binary 
code. This paper tape serves as an input to a Ferrant 
digital computer which translates the information into a 
set of pulse-trains on the magnetic tape 

The three pulse channels on the tape control the Y, ) 
and Z movements of the machine, each pulse representing 
a distance of 0-001 in., while a pulse-train recorded on a 
fourth channel provides a continuous check on the three 
control channels, When the magnetic tape is played back 
on the machine control desk, the command pulses are 
passed through the control equipment, which transmit: 
corresponding signals to the machine servos 

Along the length of each axis of the machine is a glass 
grating, ruled over its full length with a pattern of fine 
dividing lines spaced with a frequency of 500 lines pet 
inch. On the moving member a reading unit, with a small 
section of similarly ruled grating placed at a slight angk 
to the long grating, sets up a mouré fringe pattern. A 
group of photocells scans this fringe pattern and trans 
mits two pulses for each line counted, so that each pulse 
again, represents a distance of 0-001 in. In the control 
equipment the tape signals are amplified and, after passing 
through a direction discriminator, are held in a binary 
store 

Feedback signals from the optical grating on the 
machine pass through a similar direction discriminator 
to the binary store, where the input and the output 
signals from the tape and grating are then compared 
any discrepancy between the two is passed through a 
mixing network, amplified, and passed on to the electro 
hydraulic valve which controls the oil flow to the hydraulix 
motors on the drive gearboxes The command pulses 
are also passed through a rate-meter which gives a voltage 
output proportional to the velocity demand. In the mixing 
network this compared with the feed 
back signal from a tacho-generator in the gearbox and 
to the electro-hydraulic valve. This velocity loop provides 
the coarse position control for the machine 
velocity being maintained within 
velocity 


vollage is 


the resultant 
of the command 
The displacement loop signal is superimposed 
on the velocity loop signal and gives the fine position 
control of the machine within OOO! in. The circuits are 
designed to continue functioning correctly, even if the 
value of any of the components varies by as much as 3 

As an additional precaution, a daily 10- to 15-min check 





AIR EJECTION 
gears your 


production to 
machine speed 
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Compressed air scientifically applied 
to many production problems produces 
speedier operation and work removal. 
Schrader Air Ejection Sets are 
designed to do just that. When fitted to a 
press or other machine the controlled 
air blast is synchronized to operate at 
machine speed, increasing the output and 
reducing operator fatigue. The pilot 
valve in the circuit times the duration of 
the air blast and also its operation 
at any point of the machine cycle. May 
we discuss how air ejection will help 
This Air Ejection Set installation shows cam 
operation off the press crankshaft. It will 
provide an air blast timed for a fraction of 


gear your production to machine speed ? 


a secon#, or longer, at any desired point in 
the press cycle. If required the air blast can 
he continued after press motion has ceased. 
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To: A. SCHRADER’S SON (Division of Scovill Mfg. Co.) 
829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of Schrader Ejection Sets 
and Air Control Equipment. 
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ADDRESS 
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drill is instituted where the screen voltages of all the valves 
in each channel are reduced in turn, so that any compon- 
ent approaching the marginal condition can be replaced 
before the day’s work commences. Checking circuits 
are provided to ensure that the errors in the machine 
movements never exceed a preset level. The check channel 
pulses from the tape are compared with the sum of the 
feedback pulses from the X, Y, and Z gratings and, if the 
discrepancy between these exceeds 8 digits, the machine 
stops. In addition, safety interlocks are provided, to stop 
the machine in case of failure of any of the services. 
A mirror-image switch has also been added to the control 
desk, so that right- and left-hand components can be 
produced from the same magnetic tape. 


Large Titanium Melting Furnace 


The largest titanium melting furnace in Europe is 
now in operation at the Kynoch Works of I.C.1. Metals 
Division at Witton, Birmingham. This is one of three 
furnaces supplied to I.C.I. Metals Division by W. C. 
Heraeus G.m.b.H., of Western Germany, for the pro- 
duction of double-melted ingots up to 4200 Ib in weight, 
by the consumable-electrode arc-melting process. Over 
and above the advantages derived from producing larger 
ingots, the new equipment embodies several interesting 
features. Thus, the melting current employed is higher 
than has ever before been used for this purpose in Europe, 
facilitating more complete melting and resulting in ingots 
of improved homogeneity and better surface quality. 
The furnace will normally operate with a high degree of 
vacuum, a pressure of under 10 microns being main- 
tained throughout a melt. Facilities are also provided 
for melting under a reduced pressure of an inert gas, 
should this be required. 

Particularly useful are features which reduce down- 
time between melts and effect big improvements in furnace 
utilization. One such device enables the first-melt ingot 
to be withdrawn into the upper part of the furnace and 
held in a vacuum while the larger-diameter crucible 
necessary for the second melt is fitted. Another allows 
the second-melt crucible, containing the double-melted 
ingot, to be sealed by a plate valve and withdrawn from 
the furnace for cooling, so that the furnace can immedi- 
ately be prepared for another melt. Furthermore, the new 
installation incorporates the most advanced measures 
yet devised to ensure safe working. All operations are 
carried out by remote control, and the furnaces are 
installed in massive reinforced-concrete cubicles for 
complete protection. In the control room, optical systems 
give operators a clear view of the furnace interior through- 
out the melting process, while instruments record essen- 
tial technical data at all stages and incorporate a system 
of fault indication and location. The effect of such com- 
pletely protective measures is to allow considerably 
greater flexibility in melting operations 


Heat Exchangers for Bradwell 
Nuclear Power Station 


Built for the Central Electricity Authority by the 
Nuclear Power Plant Co. Ltd., of Knutsford, Cheshire 
who were responsible for the basic design, the 300-MW 
nuclear power station at Bradwell, Essex, will have two 
nuclear reactors which will generate heat to provide steam 
from twelve heat exchangers, the detailed design of which 
was effected by Head Wrightson & Co. Ltd., of Thornaby 
on-Tees, in collaboration with Clarke Chapman & Co 
Ltd., another member of the Nuclear Power Plant Co 
Ltd. Head Wrightson are responsible for the fabrication 
of the heat-exchanger vessels, and Clarke Chapman for 
the fabrication of the tube elements 

The heat-exchange system consists of three vessels 
positioned on two sides of each reactor to give a compact 
arrangement which is totally enclosed by a glazed struc 
ture The vessels are filled with special finned tubing 
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water entering the tubing at the bottom of the exchangers 
and flowing upwards through two separate circuits. One 
of these circuits is a low-pressure system, and the other a 
high-pressure system, the water being eventually con 
verted into superheated steam by hot COs gas circulating 
through the reactor. The steam conditions leaving the 
superheater are as follows Low pressure, 210 psia 
at 704 F, with a flow rate of 87,500 Ib hr ; high pressure 
770 psia at 704 F, with a flow rate of about 170,850 Ib hr 
The COs enters the top at a temperature of 734 F and 
leaves the bottom at 350 F, the static pressure being 
about 150 psia, with a flow rate of about 3,000,000 Ib hr 
per exchanger 

Each of the twelve heat exchangers is a vertical pres 
sure vessel, constructed of plate, | & in. in thickness, and 
has a diameter of 19 ft over the major portion of its 
length, with a section at the base of 20 ft diameter. A 
corrosion allowance on the plate thickness has been 
included. The overall length of each shell is about 92 ft 
4in. Some idea of the size of these heat exchangers can 
be gathered from the illustration, which shows 4 com 
pleted exchanger shell on rollers, prior to stress relieving 
and water testing 


Internal Helical-Gear Grinding 
Machine 


Developed to fulfil a requirement of the aircraft 
industry for a machine capable of grinding the teeth in 
annulus reduction gears for turbo-propeller aicraft, the 
new “ Orcutt “ machine announced by the Gear Grinding 
Company Ltd., of Shirley, Solihull, makes tt possible to 
obtain a high surface finish of from 8 to 10 micro-inche 
and also a much improved accuracy of lead, involut 
and tooth spacing 

The machine, a general view of which ws show? 
Fig. |, operates on the ** Orcutt “ formed-wheel principl 
in which a formed wheel, dressed from an involut 
trimmer, grinds both flanks of the tooth space simultan 
cously, thereby ensuring higher production rates. Basx 
ally, the machine, which can be used for gears from 10 in 
minimum pitch-circle diameter up to 24 in., comprises a 
base, carrying at one end the work spindle, which 
arranged to reciprocate under the action of a doubk 
acting hydraulic cylinder The spindle carries the gear 
to be ground on a face plate at one end, and the indexing 
and lead-generating mechanism at the other. The wort 
spindle consists of two concentric spindles, an indes 
plate having the same number of teeth as the gear to bx 
ground being secured to the inner spindle. The location 
for this index plate is a ball-cage mounting designed | 
mate with the index plate without clearance, thus elimun 
ating any possible eccentricity errors. The outer spindk 
carries two sectors, one secured to the spindle and the 
other allowed to pivot about the spindle These two 
sectors are connected by a hydraulic cylinder and ar 
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works on any subject. 


dynamic 
technique 


Your organisation, however efficient, needs 
the driving-power of up-to-the-minute 
technical knowledge. Let SMITH’S supply 
you with the books that you must have to 
keep you fully in touch with the newest 
engineering techniques and the latest 
advances in research and _ operational 


economy. 
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trouble and tempers. 


Further advantages of the “H” Type and details of other fuses in the Wilcox 
range are given in our latest Catalogue, a copy of which will be sent to you 


EDWARD WILCOX & CO. LTD., WYTHENSHAWE, MANCHESTER, 22. 
Tel: WYT 2235/6/7. Grams: ‘‘Slydlox'’ Manchester. 
London Office: Fulwood House, Fulwood Place, W.C.!. Tel: CHAncery 2206. 


Two-In-One 


REWIRABLE OR H.R.C. 


One of the outstanding features 
which have made the new “H” 
Type Slydlok Fuse universally 
popular is its ability to accept 
either Rewirable Fuselinks or 
H.R.C. Cartridge Fuses without 
any modification to the base or i 
holder, a simple and economical y 
arrangement which saves time, 
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Fig. 1. 


normally locked together by pressure in this cylinder. 
The pivoted sector carries the index pawl, which is 
pivoted about a spigot on the sector ; the pawl is biased 
downwards into engagement with a notch on the index 
plate by pressure transmitted from the hydraulic cylinder 
used to lock the sectors together. A secondary or slave 
pawl is allowed to pivot freely about the spigot carrying 
the index pawl, the weight of the slave paw! holding it in 
engagement with the same notch of the index plate as the 
index pawl. This pawl is used to actuate switching in 
connection with the indexing sequence. 

The base disc of the lead-generating mechanism is also 
attached to the outer spindle. The disc is secured by steel 
tapes to a horizontal slide, so that movement of the slide 
will cause the spindle to rotate. Four rollers on the under- 
side of this slide straddle a sine bar secured to the disc 
mounted on the machine base. The disc is graduated 
so that the angular position of the sine bar can be set 
precisely, and the disc can be locked in any position by 
hydraulically applied clamps. 

The machine column is carried on a sector pivoted 





about a fixed point on the base. This column supports a 
wheel slide mounted on vertical ways. The grinding 
wheel and motor are attached to a sub-slide carried on 
the main wheel slide. 

The grinding wheel is formed to the shape of a tooth 
space by two separate diamond dressing mechanisms 
The first is a pantograph mechanism which copies the 
shape of two involute cams onto the faces of the grinding 
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wheel. The second mechanism dresses the root shape of 
the tooth space onto the periphery of the grinding wheel 
Both dressing mechanisms are contained in a slide 
moving on horizontal! slideways formed on a knee bracket 
attached to the lower end of the main wheel slide 
Hydraulic cylinders are provided to advance the slide to 
either of the two dressing positions or to retract the slide 
to the position it takes up during the grinding operation 
A close-up of the grinding-wheel-spindle carrier and the 
work-holding fixture is shown in Fig. 2 

In operation, the centre-line of the grinding wheel 
is set to the helix angle of the gear to be ground by 
pivoting the sector. An electric motor with suitable 
reduction gearing is provided for this purpose. The 
angular position of the sine bar is set to produce move 
ment of the cross slide and hence angular movement of 
the work spindle, which is in correct proportion to move- 
ment of the work slide, to generate the required lead of 
helix. Thus, reciprocation of the work slide imparts the 
correct angular movement to the work spindle to permit 
the grinding of a true helix. During grinding, the work 
slide reciprocates so that the grinding wheel passes 
through a tooth space on the gear ; at the end of each 
complete reciprocation the work slide stops and the 
gear is indexed round to bring the next tooth space in 
line with the grinding wheel 


Cold-Casting Metal 


Capable of withstanding temperatures up to about 
450 F and suitable for a wide range of applications, 
* Metolux ” cold-casting metal, announced by M.G 
Plastics Sales, of London, W.1., comprises a liquid and a 
separate powder, which combine to form a mouldable 
paste possessing all the desirable properties of solid metal 
The liquid component has a basic foundation of a new 
type of thermosetting resin, while the powder comprises 
special compounds and finely divided metals. When these 
constituents are combined, the malleable paste produced 
hardens uniformly throughout by the ensuing chemical 
action, producing excellent adhesion 

* Metolux ” can be used on all metals, including 
aluminium and its alloys, and on wood, canvas, and fibre 
glass. It will not adhere to rubber. Many times stronger 
than lead, it lends itself to use in many applications where 
lead solder is currently used, ¢.g., in automobile petrol 
tanks, without the need for removing such items or their 
trimmings. Other applications include repair problems 
connected with vehicle bodywork, cylinder blocks, sumps, 
radiators, silencers, etc. It can also be used for repairing 
nearly all types of ferrous and non-ferrous castings, a 
typical use in the foundry being for the modification and 
repair of metal patterns 

Application is extremely simple Afier removing 
grease, paint, ctc., the surface to be filled is roughened 
after which a small amount of fluid and powder is mixed 
into a. stiff paste (preferably in a flexible rubber 
bow]) and is applied with a spatula in such a way as to 
leave the material standing sufficiently proud to permit 
subsequent sanding, grinding, filing, etc Only one 
application is required to fill any depth of hole, construc 
tion by layers being quite unnecessary. The material is 
then left to dry for about 30 min, after which time it can 
be worked, as required, the surface then being ready for 
normal painting techniques 


New Galvanizing Line for Sheet 
or Coil 


Capable of producing 10 tons of cither galvanized 
sheet or coil per hour, the new galvanizing line at the 
Ebbw Vale works of Richard Thomas and Baldwins 
Limited is Britain's largest and most modern plant, being 
nearly 700 ft long, %6 Rh wide. and 30 {t high, and taking 
strip up to 48 in. wide. The Head Wrightson Machine Co 
Lid., of Middlesbrough, were the maim contractors, sub 
contracting to Birlec Lid., of Erdington, Birmingham, 
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A power in the world of telecommunications, Standard 
Telephones and Cables Limited is showing at the Brussels 
Universal and International Exhibition some aspects of the 
many contributions made by the Company to the development 
of telecommunications in our age. 
A central feature of the STC stand in the British Industry 
pavilion is a large panoramic display which illustrates the wide 
scope of the Company’s activities in terms of major tele- 
communication systems. 
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for all the furnace equipment and atmosphere generators. 

Driven by roller conveyor at speeds of up to 250 fpm, 
the strip is first cleaned by passing it through a gas-fired 
flame-heated furnace, after which its temperature is 
further raised to 1550°F in the heating section of the re- 
ducing furnace by gas-fired radiant tubes. In the following 
section,which is electrically heated, the strip is maintained 
at a constant temperature, where surface oxide is reduced 
and annealing takes place. Entering a controlled cooling 
section it then passes into the galvanizing bath at 950 to 
1100°F, depending on the requirements of the bath, 
which is self-maintained at approximately 850 F by the 
temperature of the strip passing through. Electric heating 
elements are provided for initial melting of the bath and 
boosting during topping up. 

The strip emerges with a coating which has an adher- 
ence sufficient to withstand drawing and forming oper- 
ations up to the limit of the steel base, and represents a 
radical departure from earlier methods of sheet-sicel 
galvanizing. Throughout the line, from entering the 
reducing furnace to emerging from the zinc bath, a 
protective atmosphere of dissociated ammonia is supplied 
to all chambers by an ammonia cracking plant 


High-Pressure Gear Pumps 


Designed to provide extremely close graduation of 
power output, high volumetric efficiency, and high 
pressure ratings, two new ranges of pumps, designated the 
Beta and Gamma series, have been added to the range of 
hydraulic equipment made by The Plessey Co. Ltd., of 
Ilford, Essex, and were introduced at the recent Mech 
anical Handling Exhibition in London 

The Beta series, square in shape, covers the smaller 
capacities from 0:27 to 4-2 gallons per 1000 revolutions, 
while the Gamma series, of oval shape, covers the larger 
outputs from 4-3 to 46 gallons per 1000 revolutions. In 
both designs, which are extremely rugged and compact, 
the gears inside the casings can be varied to give altern- 
ative performance, depending on requirements. Im- 
proved design features of the new series of pumps, which 
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incorporate Plessey pressure-loaded bearings, include 
elimination of the face joint at the junction of the bear- 
ings, thereby preventing possible leakage at this point 
more accurate control of relief port position, eliminating 
trapping and leakage across the contact line of the gears; 
and bearings which move freely in the body bores, ensur- 
ing that pressure loading is fully effective 

To obtain the high pressure ratings, bearing alignment 
has been controlled to close limits, so that the full length 
of the bearing is effective. Oil feed to the bearings is 
taken from the suction side of the pump, whereby a 
relatively large volume of cool oil is passed through the 
bearings to provide lubrication and cooling without 
impairing volumetric efficiency Maximum flexibility 
has also been achieved, as the pumps can be assembled 
for either direction of rotation, depending on the relative 
positions of the driving and driven gears, while shaft 
extensions may be provided at either or both ends of the 
pump. Porting arrangements can also be varied to suit 
individual requirements, the most commonly used being 
the side-porting design in which a port adaptor facing is 
provided on each side of the pump. Alternatively, tapped 
ports may be used for connection at each side, or on the 
end of the pump opposite the drive shaft 


Retaining Rings 
It is announced by Wellworthy Limited, of Lyming 
ton, Hants., that they have been granted by the Ramsey 
Corporation, of St. Louis, U.S.A., the sole manufacturing 
and distributing rights in the U.K. and other countries 
of * Spirolox ” retaining rings 


These rings, which have a wide range of engineering 
applications where parts must be held together and pre 
vented from moving, consist of a double turn or spiral of 
hardened, tempered, and polished spring stee! which has 
rounded edges to prevent fretting of grooves, and which 
is crimped in the space between the two ends 


“a ihat af 
will lie flat in its groove. If the retaining ring is designed 
to spring outwards in a housing, the free outside diameter 
exceeds the closed or working diameter by a calculated 
amount ; for an in-springing ring, the free bore diameter 
is correspondingly smaller than that of the shaft groove 

An important advantage of these rings is that they 
are provided with notches or slots at each end for remova 
so that, for ordinary assembly, no tool of any kind 
necded, while an ordinary screwdriver serves for casy 
removal, Thus, for fitting, one end of the retaining ring 
put into the groove, and the whole ring is then wound 
or spiralled in place. As the other end enters into position 
there is a definite “ snap", indicating that the ring 
properly fitted. For removal, one end is eased out of the 
groove with a screwdriver, and the ring is then unwound 
Assembly-line fitting can be carried out rapidly by means 
of simple tapered plugs or sleeves which allow the retain 
ing rings to be pushed straight into their grooves. Other 
advantages of these rings lic in the fact that the absence of 
cars or lugs saves space and often climinates the need for 
special machining, particularly with wunpinging shaft 
retaining rings 
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Sintox Technical Advisory Service 

This service is freely available without obligation to those 
requiring technical advice on the application of Sintox 
Industrial Ceramics. Please write for booklet or any 
information required enclosing blue print if available. 


SINTOX unas GREATER HARDNESS 


SINTOX industrial ceramic has a remarkable 
resistance to abrasion, making it particularly 
valuable for use at points where rapid wear 
presents a problem. Second only to diamond in 
hardness, its other main features are its smooth- 
ness, electrical insulating properties and excellent 
thermal conductivity. 

SINTOX can be used with complete success 
where many other materials would break, 
corrode or wear. Applications include cutting 
tools, thread guides, fairleads and bushes in 
cable and wire-rope machinery, arc-welding 
shields, etc. 
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@ INEXPENSIVE 


For accurate convex radii on : 
Side and Face Cutters 
Slotting Cutters 

Angle Cutters 


Can be used on standard types of Cutter Grinders, 
Cylindrical Grinders or Lathes fitted with toolpost 
grinding attachments 


CAPACITY : Cutters 3 in. to 8 in. diameter, |} in. 
wide. Radii up to § in. 


Full particulars on application. 


Braushaw RADIUS GRINDING ATTACHMENT 
ays d FOR MILLING CUTTERS (Patent applied for) 





BRAYSHAW FURNACES & TOOLS LIMITED 
BELLE VUE WORKS, MANCHESTER 
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NEWS OF THE MONTH 














PERSONAL 


Captain G. J. A. Lumsden, D.S.C., R.N. (Rtd.), has 
joined the staff of Decca Radar Limited to lead a new 
sales division, formed to further the interests of naval 
customers and to promote the sales of naval shipborne 
radar, coast-defence radar, and harbour-surveillance 
radar. 

Mr. E. E. Pheasey, M.B.E., M.I.B.E., has been 
appointed works director of Thompson Bros. (Bilston) 
Limited. 


Mr. Stanley B. Hartshorne, A.M.1.Mech.E.,M.S.A.E., 
has been appointed chief engineer of Henry Meadows 
Limited. 

Mr. A. E. Curtis, works manager, and Mr. N. C. 
Hodson, London sales manager, have been appointed 
directors of Aldridge Plastics Ltd., a subsidiary of Sie- 
mens Edison Swan Ltd. 


Mr. R. W. Storey, F.R.S.A., A.1.E.E., F.B.S.C., 
has been appointed sales manager of Westool Limited. 


Mr. Norman Rolaston has been appointed a director 
of B.I.P. Tools Ltd. 


Mr. W. Nunn has been appointed export sales man- 
ager of the Engineers Tools Division of Brayshaw Furn- 
aces and Tools, Limited. 


Vice-Admiral Sir Frank Mason, K.C.B., has joined 
the board of directors of H. W. Kearns & Co., Ltd. 


Mr. F. O. Ackroyd, A.M.1.Mech.E., A.M.1.Prod.E., 
has been appointed to the board of directors of Crofts 
(Engineers) Ltd. 


Mr. L. F. Martyn, B.Sc. (Eng.), A.M.1.Mech.E., 
experimental engineer of Simms Motor Units Ltd., has 
been appointed chief research engineer to the whole of 
the Simms group. 


Mr. G. R. Lewis, B.Sc.(Eng.), A.M.1.Mech.E., 
M.I1.E.E., has been appointed managing director of 
Crompton Parkinson (Doncaster) Ltd. 


Mr. Thomas Johnston, C.H., LL.D., J.P., F.E.LS., 
chairman of the North of Scotland Hydro-Electric Board, 
has been appointed president of the British Electrical 
Development Association, in succession to Viscount 
Chandos. Lt. Col. E. H. E. Woodward, C.B.E., M.C., 
T.D., B.Sc.(Eng.), M.1.E.E., has been appointed vice- 
president of the Association. Mr. W. C. N. Clinch, 
M.L.E.E., has been elected chairman, and Mr. T. E. 
Daniel, M.Eng., M.I.E.E., A.M.I.Mech.E.,  vice- 
chairman, of the EDA Council. 


Mr. B. W. Preston and Mr. A. J. S. Brown have been 
appointed joint managing directors of J. Stone & Co 
(Holdings) Ltd. in succession to Mr. K. H. Preston, 
who has resigned. 


George Ellison Limited announce the appointment of 
Mr. B. L. Scott, B.Sc., A.M.LE.E., as manager of their 
Newcastle-upon-Tyne branch office, in succession to 
Mr. J. Gibbins, who has retired after 46 years service with 
the company. 


Edgar Allan & Co. Limited announce the appointment 
of Mr. Fred Haigh, formerly manager of the Foundry 
Division, as personal assistant to Mr. B. B. Green, a 
director and general sales manager of the company. Mr 
Haigh will be succeeded by Mr. E. Ashurst. Mr. Irving 
Somerfield has been appointed home sales manager of the 
Steel, Engineers’ Tools, Magnet, and Saw Departments 
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E.M.1. Electronics Lid. announce the appointment 
of Mr. R. W. Addie to the board as marketing director, 
in which capacity he will be responsible for the company’s 
commercial sales activities and policies at home and 
abroad. 


Mr. Sebastian Z. de Ferranti has been appointed 
managing director of Ferranti Ltd Sir Vincent de 
Ferranti remains chairman. 


The British Iron and Steel Research Association 
announces that, as from July 1, 1958, Mr. S. S. Carlisle, 
M.Sc., A.M.L.E.E., head of the South Wales laboratories 
since 1954, has been appointed head of the Physics 
Department at BISRA’s Battersea laboratories. He will 
be succeeded by Mr. W. N. Jenkins, B.Sc., A.M.1L.E.E., 
of the electrical engineering section of BISRA’s Plant 
Engineering Division at Battersea 

Ferranti Ltd. announce that Mr. K. Ripley has been 
appointed chief test engineer, transformer department 
in succession to Mr. Frank Hope, who has retired after 
46 years service with the company 


BUSINESS NOTES 


B. Elliott (Machinery) Ltd. have appointed Wickman 
Ltd. sole distributors in the U.K. for their Victoria Victo 
matic 0-18 and 2-30 automatic-cycle milling machines 


Automatic Telephone and Electric Company Limited, 
The English Electric Company Limited, and Ericsson 
Telephones Limited announce the formation of a jointly 
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Ford industrial engines are a practical proposition for 
many industrial equipments . . . compressors, cranes, 
pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and 
conversions. Simple design, modern flow-line production 
methods and common interchangeable parts contribute 
to the low cost of these high efficiency engines. And 
remember, every Ford engine is fully backed vy a 





industry 


World-wide Spare Parts Service Organisation. Take 
your choice from a wide power range . . . Diesel 30 to 
86 b.h.p. and Petrol 21 to 87 b.h.p. (12-hr. rating). 

DIESEL ECONOMY—have you considered the 
replacement of existing power units in your equipment 
and trucks with the famous Ford 4D Diesel engine ? 

You'll have the unique advantages of economy, long-life 
andlowrunningcosts... plus the best service inthe World! 
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Wherever you are, whatever your problem, we are at your service. For further details of 
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and the equipments they power, contact your nearest Ford Dealer or write to 
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owned company, to be known us Associated Transistors 
Limited, for the development and manufacture of tran- 
sistors and other semiconductor devices. While the 
primary purpose of the company is to manufacture 
switching transistors for the telecommunications require- 
ments of the sponsor companies, it will also manufacture 
semiconductor devices of more genera! application. 


Continental Can Company Inc., of New York, and 
Vacuum Research (Cambridge) Ltd., of England, have 
formed a company, Vacuum Metallizing Processes Ltd., 
for the purpose of promoting and licensing in all terri- 
tories outside North and South America their jointly 
developed and patented process of vacuum-metallizing 
plastic films and paper. 

Padley & Venables Limited, of Suprex Works, Livery 
Street, Birmingham, announce that they are shortly 
removing to new and larger premises at Middlemore 
Lane West, Aldrich, near Walsall. 


Metal Industries Limited announce that, on May 31, 
two of their wholly owned engineering subsidiaries, 
Fawcett Preston & Company Limited, of Bromborough, 
Cheshire, and Finney Presses Limited, of Birmingham, 
were merged. Manufacturing activities of the new 
company are to be concentrated at Bromborough, and 
the Birmingham works will eventually be closed. The 
former joint selling organization of the two companies, 
Faweett-Finney Limited, has ceased operations, and all 
sales are now handled by Fawcett Preston & Company 
Limited. 


A new company, Research & Control Instruments 
Ltd., Instrument House, 207 King’s Cross Road, London, 
W.C.1, has become sole distributors in the U.K. for the 
electronic instruments and scientific equipment hitherto 
marketed by Philips Electrical Ltd. (Research & Control 
Instruments Division). The new company has also 
assumed full responsibility for the maintenance of existing 
Philips equipment, and, in addition, has been appointed 
sole distributors for Mullard electronic measuring instru 
ments, and distributors for the industrial X-ray equipment 
manufactured by C. H. F. Miiller A.G., Hamburg, for 
Norelco (U.S.A.) X-ray diffraction and spectrographic 
equipment, and for electronic instruments made by 
Elektro-Spezial A.G., of Hamburg 


The United Steel Companies, Limited announce that 
Patchett Steel Constructions (Pty.) Limited, of Cape 
Town, has changed its name to Unisteel Structural (Pty.) 
Limited and is now a wholly owned subsidiary 


From May 17, 1958, the address of the Canadian 
branch office of Wild-Barfield Electric Furnaces Ltd. was 
changed to 77 Grenville Street, Toronto, Ontario 

George Kent Ltd., of Luton, Beds., announce that, as a 
result of continued expansion in Europe and to offer the 
German market the best possible service, a branch office 
is about to be established at Westparkstrasse 54, Krefeld 
Germany. 

A new company, F. Perkins Kundendienst G.m.b.H., 
has been formed by F. Perkins Ltd. at Hanauerstrasse 43 
Aschaffenburg, Germany, to ensure after-sales service 
for their diesel engines. The new company, which will be 
in full operation before harvesting starts, will be solely 
concerned with service. Sales activities will continue to 
be directed from Peterborough 

Swan, Hunter and Wigham Richardson Lid. and the 
Nuclear Power Plant Co. Ltd. announce that they are 
entering into collaboration for the design and construc 
tion of nuclear-powered ships 

James Archdale & Co. Lid. have recently opened a 
new showroom at their Ledsham Street Works, Birming- 
ham 16. This showroom is intended principally for the 
display and demonstration of a representative selection 
from their range of radial, vertical, and multiple-spindle 
drilling machines, hydraulic-feed drilling units, and 
twist-drill grinding machines 
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Chemical Construction (Great Britain) Limited, Bush 
House, Aldwych, London, W.C.2, will be moving to new 
premises at Henrietta House, Henrietta Place, London 


Veritys Limited, of Plume Works, Aston, are about 
to move to Hazlewell Works, Stirchiey, on the other side 
of Birmingham. The move to the new factory, which 
occupies 125,000 sq ft of ground-floor production and 
office space, is necessary, according to Mr. P. J. H 
Coates, managing director, for the long-term prosperity 
of the business, besides enhancing the attractiveness of 
employment for old employees, as well as new entrants 
to the company 


To organize the sale and distribution in the U.S.A. of 
the British molybdenized automobile-engine lubricant 
additive ** Molyspeed ", ** Moly Spring " lubricant, and 
other molybdenized motor lubricants manufactured by 
Rocol Ltd., of Swillington, near Leeds, Mr. Stephen 
Gensinger has formed the Molyspeed Corporation, 880 
Bloomfield Avenue, New Jersey, U.S.A 


The Goodyear Tyre and Rubber Co. (Great Britain) 
Ltd. announce the formation of a new division, to be 
known as the Engineering Products Division. The new 
division will take over the further development, manufac 
ture, and testing of Goodyear industrial disc brakes and 
Goodyear Ausco double-dise brakes, which have hitherto 
been handled by the Aviation Products Division 


The International Telephone and Telegraph Corpora 
tion, with which Standard Telephones and Cables Limited, 
of ¢ onnaught House, Aldwych, London, W.C 2. is asso 
ciated, has signed a license agreement with the Du Pont 
Company for the latter to manufacture and sell hyper 
pure silicon in the U.S.A. and Canada, using the new 
British production method originally developed by 
Standard Telecommunication Laboratories. 


CONTRACTS 


As an additional aid to research into guided miussik 
and other problems associated with high-speed flight, the 
Sir W. G. Armstrong Whitworth Aircraft Company Lid 
has placed an order with E.M.1. Electronics Lid. for one 
of their latest unit-construction general-purpose analogue 
computers. The computer, which will cost over £55,000 
will be one of the most powerful of its type in the UK 
capable of studying the performance of complete new 
guided-weapon or aircraft systems, whilst they are still 


on the drawing board. The equipment is designed to 
ensure that it 1s easily adaptable to meet different types 
of problems, and the various computing units will be 


interchangeable in a standard rack. An important feature 
of the equipment is its time division, or mark space ratio 
multipliers. This system has been developed by §. MI 
Electronics to a point where it compares favourably in 
accuracy with the conventional servo-driven potenti 
meter multiplier, but has none of its inherent limitation 


Extensions to the Richard L. Hearn power station at 
Toronto will include two forced-circulation borlers ck 
signed and built by Combustion Engineering-Superheater 
Lid. An order placed with Hayward Tyler & Co Lid 
calls for a total of six glandless motor-pump units, thres 
for each boiler, with a design pressure of 2900 prig, cach 
unit being rated at 380 bhp. This $157,000 order follow 
the successful commissioning of a similar unit at the 
Edison Power Co. River Rouge Plant, at Detrou Thi 
is also a Combustion Engineering forced-<irculation 
boiler, and the climination of circulating-pump troubles 
on high-pressure boilers removes the main obstacle to 
the continued development of this type of installation 
which is becoming increasingly popular 

Closely associated with Combustion Engineering art 
International Combustion Limited, of Derby, who are 
building five forced-curculation boilers for the new bax 
load power station at High Marnham. All these boiler 
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Other recently completed alterations to the original 
plant include the addition of a third softening and de- 
scaling line and a new skin-pass mill. Modifications have 
also been made to the slab-grinding equipment and the 
strip-grinding line. In its present form, the Shepcote 
Lane plant relies to a high degree on automation, all the 
hot-mill processes being directed from three control 
panels. 


NEW KINGFIELD WORKS OF DARWINS BRIGHT 
STEELS LIMITED 

Built to enable Darwins Bright Steels Limited to con- 
centrate all their wire-producing plant under one roof, 
with a consequent increase in efficiency of working, the 
new Kingfield works, which were officially opened on 
June 5, has a floor area of about 28,000 sq ft and a glass 
area of approximately 14,000 sq ft, thus providing an 
abundance of natural light. 

The works comprises five bays, each 112 ft 6 in 
45 ft. In addition, there is a brick building attached to 
the east end, to house the electrical supply equipment for 
lighting and power requirements and an ablutions block 
There is also an independent building for stocking wire 
coils, with an adjacent test-house for inspection purposes 
Of the five bays, No. | bay is for heat-treatment opera- 
tions, and houses full equipment for spheroidizing and 
annealing. No. 2 bay contains equipment for the cleaning 
or descaling of wire and wire-rod coils after treatment 
and includes descaling plant, water-quenching plant, 
pickling tanks, and a unit for baking rod in coil form at 
temperatures between 200 and 300 'C. Nos. 3 and 4 bays 
contain comprehensive equipment for wire drawing, while 
bay No. 5 is equipped for finishing and dispatch. 

The buildings are of steel-frame construction, asbestos 
roof, brick walls with roof and side glazing ; the floors 
are of concrete. Artificial lighting is by means of mercury 
fluorescent discharge lamps and space heating by radiant 
gas panels suspended from the roof. 


REPORT ON STRESSES IN THE COLD 
ROLLING OF METALS 

Publication of a most comprehensive report on 
stresses in the cold rolling of metals is announced by The 
American Society of Mechanical Engineers. Two new 
discoveries, as well as quantitative results of normal 
stress measurements, efforts to measure contact shear 
stresses, and complete mechanical properties of the test 
specimens, are included in the book Rolling of Metals 
The tests were conducted, for the most part, on | | in 
bars of aluminium, copper, and low-carbon steel, but also 
included are the test results on some bars of 4 I in., 
i x lin., 4 lin.,and & 1 in 

The two new phenomena discovered during the in- 
vestigations are the occurrence of a marked pressure 
peak near the entry to the contact arc, and the frequent 
occurrence of two distinct pressure peaks, one near the 
entry and one near the exit of the contact arc. Both are 
unpredictable by existing mathematical theory, according 
to the report, which includes a tentative explanation for 
these phenomena. 

The experimenters who conducted the investigations 
at the Massachusetts Institute of Technology, said they 
had found it impossible to measure contact shear stresses 
in the time available (4 years), but a report of their efforts 
to do so is included in the book. The results of measuring 
contact normal stresses for a series of conditions are 
summarized in tables and curves. 

The need for direct friction measurements at contact 
surfaces between a metal being deformed and the tool 
causing the deformation has been recognized for a long 
time, according to the report, because a calculation of 
pressure distribution over the contact surface requires 
that this coefficient be known. At present, no direct 
measurement of the parameter exists. In pointing this 
out, the experimenters noted that they were particularly 
careful to include descriptions of fabrication history, 


JUNE, 


1958 Volume 19, No. 6 





mechanical properties, and rolling specimen preparation 
in the hope that this information would spur development 
of a new theory. 

The investigations which led to the final report were 
sponsored by ASME through its Research Committee on 
Plastic Flow of Metals. Copies of Rolling of Metals may 
be ordered from the Research Department, American 
Society of Mechanical Engineers, 29 West 39th Street 
New York 18, N. Y. (Price: $5.00 per copy, with a 20 
discount for ASME members) 


NEW FACTORY FOR CONVEYOR CHAINS 

The establishment of a new works for the manu 
facture of a wide variety of conveyor chains is announced 
by Precision Chains Ltd. of Clayton Lane, Manchester 
11. The chains range from 7000 to 200,000 Ib breaking 
load and include a series of standard steel bush and roller 
chains available from stock. The company also manu 


factures special chains for the coal, gas, and chemical! 
industries, quarrying, baking, flour milling, vehicle 
assembly, foundries, sugar mills, and draw benches 


FURTHER APPRECIABLE EXPANSION 
IN ANGLO-SOVIET TRADE 

Speaking at the 42nd Annual General Meeting of the 
Russo-British Chamber of Commerce on Thursday 
April 17th, Sir Greville S. Maginness, K.B.I the 
President, (who is Chairman of The Churchill Machine 
Tool Co., Lid.), reported a further appreciable expansion 
in the volume of Anglo-Soviet trade, the turnover having 
considerably more than doubled during the past five 
years, whilst exports of United Kingdom goods to the 
Soviet Union had increased more than tenfold during 
that period 

He said that it was difficult to assess the extent of the 
increased trade which would have arisen if there had been 
no strategic controls, but it was reasonable to assume 
that more trade would have been done between the tw 
countries, and perhaps a good deal more He had 
recently informed the President of the Board of Track 
that British members of the Chamber considered the 
time now opportune for the complete abolition of the 
Embargo List, leaving the export of warlike goods to be 
embargoed by the existing licensing procedure and he 
had urged H.M. Government to present that view to the 
other members of the Paris Co-ordinating Committee 

The Vice-President of the Chamber, Mr. V. 1. Smirnoy 
(Deputy Soviet Trade Representative in the UK.) also 
referred to the restrictive effect of the strategic controls 
upon trade between the two countries 


PRACTICAL TRAINING OF GRADUATES 
IN MECHANICAL ENGINEERING 

The Institution of Mechanical Engineers has put 
lished a report on practical training, compiled by « 
committee specially appointed to re-examine the Institu 
tion’s requirements. The Council have not yet adopted 
the report as official policy, but have decided to issue it 
for comment 

The Institution requires every Associate Member 
amongst other qualifications, to have “ been adequately 
trained as a mechanical engineer The present inter 
pretation of this is to recommend a period of cightoe: 
months training in mechanical-engincering workshops it 
industry it was felt that more specific requirements 
should be stated, and it was for this reason that a con 
mittee was appointed to review the subject 

The committee have consulted many authorities of 
the subject, and have taken into account numerous con 
ments submitted to them. The report deals primarily 
with the practical training of engineers who take full! 
time degree courses or sandwich courses. It is hoped & 
issue a further report later concerning engineers who take 
part-time academic courses 

The present report concludes that some form of prac 
tical training is essential for mechanical engineers, and 
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that such training should be planned scientifically. A 
suggested syllabus of practical training is put forward as a 
guide. This consists of a period of basic training, during 
which a series of exercise components should be made 
under skilled supervision in a training workshop, and a 
period of secondary training in various departments and 
offices in industry. The total training period advocated is 
two years. The report accepts the point of view that the 
extent and nature of practical training should be related 
to the final career which has been chosen and that what is 
appropriate to a production engineer may not be appro- 
priate to a man interested in research. 

The report is to be made available to members of the 
Institution who apply for it, and will be issued to univer- 
sities and technical colleges and to training officers in 
industry. It is hoped that this will result in many more 
comments being received, and these will be considered by 
the committee prior to the Council issuing a formal 
policy statement of the Institution’s requirements. 


SCHEME FOR THE TRAINING OF OFFICERS 
LEAVING THE SERVICES 

Associated Electrical Industries have organized a 
training scheme for officers leaving the services as a 
result of recent defence cuts. Prepared in conjunction 
with the Officers’ Association on behalf of the Regular 
Forces Resettlement Service, it provides a two-year 
course for between 110 and 180 officers over the next 4 to 
5 years. The scheme has been designed primarily to 
equip officers with no technical qualifications for em- 
ployment in the electrical engineering industry. 

A.E.1. cannot guarantee to employ all who undergo 
this training, although every effort will be made to do so. 
Pay will be at the minimum rate of £575 per annum 
during the first year, and £650 during the second year of 
training. 

Applications for training should be made to the 
Officers’ Association, Windsor House, 46 Victoria 
Street, London, S.W.1., or to any local office of the 
Ministry of Labour and National Service, and not 
directly to A.E.1. Ltd 


BRITISH STANDARDS 
(Copies of British Standards may be obtained from the 
British Standards Institution, 2 Park Street, London, W.1) 


Verification of Testing Machines (B.S. 1610, Part | : 
1958). 

This specification was first published in January, 
1950, and has now been revised for the first time. The 
revised edition (price 6s.) gives a more realistic standard 
for loads above 50 tons force, and the accuracy in this 
range is now in agreement with the provisions of Ameri- 
can and Continental standards. Below this range, 
greater accuracy is required and, to cover this need, a 
section has been added, dealing with the requirements 
for the calibration and the use of elastic proving devices. 

This new section covers only those devices in which 
the load is determined by measurement of the elastic 
deflection of a loaded member. Measurement by this 
method may be made by mechanical, electrical, optical, 
or other means of sufficient precision and stability 
Included in this section are tables for the grading of 
elastic proving devices and also tables for deflection and 
correction values for variations in temperatures for both 
the Centigrade and Fahrenheit temperature scale. Other 
sections deal with methods of load verification and veri- 
fication of machines for tension and compression testing 
A table has been added for the grading of tension, ten- 
sion and compression, and compression machines, giving 
the maximum permissible errors for Grade A, B, and 
machine scales. 


ERRATUM 
of our issue for April 1958, the reference to “ Firth 
should have read “ Firth Cleveland Steel Strip 


On page 172 
Stee! Strip Lid 
Ltd.” 
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Classified Advertisements 


The rate for all classified advertisements is 9d. per word: in bold 
print 1s. per word : minimum order 10s. Box-number advertisements 
ls. extra. Instructions, together with remittance, must be received not 
later than the \st of each month for advertisements to appear in the same 

month's issue 





MACHINERY FOR SALE 


18 ft 18 in. RHODES PRESS BRAKE for sale. 150 tons capacity 
(or 10 ft 3/16 in.). Motorised 400/3/50. Friction clutch. Motor 
adjustment to ram. 90° forming tool 10 ft. 2 in. long, and bottom dic 
with I} in. and 1} in. openings. Bed and top beam solid steel, 18 ft 
1 in. long. Between uprights 10 ft. 2 in. Stroke $ ia. Die space 12 ir 
Weight about 20 tons. F. J. Edwards Limited, 359 Euston Road 
London, N.W.1, or 41 Water Street, Birmingham 3 








WERNER-PFLEIDERER MIXERS 

ONE 5 ft 6 in. by 4 {t 9 in. by 2 ft 4 in. Double Trough Jacketted 

Tilting Mixer, powered tilting, direct gear drive from $5 h.p. s 
ring motor, 400V/3 p.h./50. New 1946 


ONE 2 ft 3 in. by 1 ft 3 in. by 1 {1 9 in. deep Ditto. Br 
and bronze mixing shafts and blades, hand tilting 
through gearing 

BOTH EXCELLENT CONDITION. DELIVERY EX STOCK 

G. E. SIMM (MACHINERY) LIMITED, 
27 BROOMGROVE ROAD 
SHEFFIELD, 10 
64416. 7-8 
Machinery 


nze chambe 
vee rope drive 


Telephone 


Telegrams 








OSMOND 
CUTTING OFF MACHINES 


A. & S. OSMOND, LTO 


Telephone 
13 DOWRY 5$Q., BRISTOL 


Bristol 27604 

















qeipel 


THE SPECIALIGT FOUNDRY 


The Specialist 


Foundry 


with own machine shop 


for 
BLACKHEART MALLEABLE 
IRON CASTINGS 


HEAT & ABRASION 
RESISTING ALLOY CASTINGS 


Manufacturers of 
“PULMAC” 
PULVERISING MILLS 
Folilsain-Wycliffe Foundries Limited 


LUTTERWORTH, NR. RUGBY Tel. 10, 60 & 152 











Machining Capacity 
for Small and Intricate 


Components 


of all sizes and quantities, is often sought by Manufacture s 
with an urgent or continuous delivery problem. 

Hadfields are specially equipped to handle such wor-, 
and the help they can give covers additional range, because 
the machine tools in question are suitable for Special Steels, 
which are normally difficult to machine. 

The Machine Tools available include Capstan Lathes for 
bar work up to 2,” diameter and chucking work up to 
94” diameter. 

A comprehensive and reliable service is offered with an 
assurance of sound workmanship. 





HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, ENGLARD 
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NEW TECHNICAL BOOKS 





Industrial Control Circuits. By Sidney Platt. 200 pp.., 
127 illustrations. Publishers: John F. Rider Publisher, 

., 116 West 14th Street, New York 11, U.S.A. Price : 
$3.90. 

Intended for those with little basic knowledge of the 
subject of electronics, this interesting and authoritative 
book examines industrial control circuits governing the 
initiation, processing, and finishing stages of industrial 
electronic equipment, primarily in connection with those 
control applications most frequently encountered in 
industrial electronics. 

Specific industrial applications are described clearly 
and concisely, to clarify the problems of industrial con- 
trol, so that they can be better observed and their solu- 
tions more easily understood. Consideration is given to 
electronic relay control and timing circuits, photoelectric 
control, power controls, control circuits for gaseous and 
vapour-filled tubes, electronic d.c. motor control, and 
industrial instrumentation control. 


Mechanical Vibrations. By Austin H. Church 
287 pp., 178 illustrations. Publishers : John Wiley & 
Sons, Inc., New York, and Chapman & Hall, Limited, 
37 Essex Street, London, W.C.2. Price : 54/-. 

All branches of engineering are confronted with 
vibration problems, a large percentage of which can be 
avoided in design or dealt with by a rational application 
of relatively simple basic principles. The remaining 
problems require the use of advanced mathematics, com- 
bined with extensive experience in the field. This excellent 
book, then, provides, in a concise and orderly manner, a 
treatment of the principles of vibration analysis, suitable 
for handling any normal problems that may arise. At the 
same time, it serves to lay the foundations for advanced 
work in this field. 

Using a mathematical and physical approach, Pro- 
fessor Church stresses vector methods, the use of com- 
plex numbers, Fourier series, etc Specific topics covered 
include forced vibrations of multi-mass systems, harmonic 
analysis, torsional critical speeds, electrical analogies, 
coupling action, and the balancing of angle or Vee 
engines. 


D.C. Circuit Analysis. Edited by Alexander Schure, 
Ph.D., Ed.D. 80 pp., 50 illustrations. Publishers : John 
F. Rider Publisher, Inc., 116 West 14th Street, New York 
ii. Preece: $2.35. 

This useful litth book, another in the Electronic 
Technology Series published by John F. Rider, is intended 
to provide the fundamental concepts of direct-current 
analysis. The mathematical treatment employed has been 
kept simple, but the analyses are sufficiently extensive to 
permit readers to develop full comprehension of the 
pertinent theory. 

Commencing with a brief coverage of electrostatic 
principles and a chapter on resistance factors, the book 
goes on to deal with the solution of circuit problems 
using Ohm's and Kirchoff’s laws. The more advanced 
techniques employing superposition and Thévenin's 
theorem are introduced in subsequent chapters. Worked 
examples are included to show how circuits of increasing 
complexity are solved, together with review questions at 
the end of each chapter. 


Physics and Mathematics in Electrical Communication. 
By James Owen Perrine, Ph.D. 268 pp., 96 illustrations 
Publishers : John F. Rider Publisher, Inc., 116 West 
14th Street, New York 11. Price : $7.50 

Well-written and presented, this excellent book pre- 
sents a penetrating, yet exceptionally lucid, explanation 
of what happens in electrical circuits containing resist 
ance, inductance, and capacitance. On a foundation of 
mathematics, the essentials of which are logically con- 
sidered and expounded in a straightforward and simple 
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manner, the author ties together physical concepts and 
electrical communication, using a completely under- 
Standable approach and many numerical examples 

Easy to read and set in a large format (8) 11 in.), 
the text contains numerous explanatory diagrams 
many conceived by the author, pointing out and simpli- 
fying concepts which are normally considered complic 
ated. An entirely new approach is used in analysing 
hyperbolic functions, exponential equations, and related 
functions, while the graphical demonstrations of elec 
trical behaviour included are of special significance 


Prestressed Concrete. By P. B. Morice, B.Sc., Ph.D 
A.M.LC.E \.M.LStruct.E., and E. H. Cooley, M.A 
(Cantab.), A.M.LC.E., A.M.1L.Struct.t 402 pp., 228 
illustrations. Publishers : Sir Isaac Pitman & Sons, Ltd 
Parker Street, Kingsway, London, W.C.2. Price : 57.6 

By collecting together the more important aspects of 
Structural analysis, design, and current practical proce 
dures, this authoritative book provides a comprehensive 
treatment of both the theory and design of prestressed 
concrete structures and the practical problems involved 
in its use 

In theory and design, the subjects covered include the 
elastic and collapse analyses of simple and continuous 
beams, as well as analyses of more complex structures 
such as cylindrical tanks and bridge decks. Each practical 
system of prestressing is described dnd includes details 
of site procedures, while the range of applications of pre 
Stressed concrete is shown in chapters on its various uses 
together with actual examples. One chapter is devoted to 
considerations to be included in the assessment of designs 


Landing-Gear Design. By H. G. Conway, M.A 
M.1. Mech. F.R.Ae.S 380 pp 468 illustrations 
Publishers Chapman & Hall Litd., 37 Essex Street 
London, W.C.2. Price : 56 

Well-written and excellently illustrated, this compre 
hensive and authoritative book (No. 3 in the series of 
textbooks published under the authority of The Royal 
Acronautical Society) will undoubtedly meet the require 
ments of aeronautical engineers and factories, and also of 
students. As landing-gear design combines the best in 
mechanical and structural engineering, with high manu 
facturing precision, particular attention is paid in the 
book to advice on design 

Commencing with chapters on the 
arrangement of landing gear, problems of energy absorp 
tion, tyres, wheels, and brakes are next considered. The 
general layout and detail design of landing gear are then 
described, followed by chapters on shock-absorbers 
retraction, and stressing. The concluding chapter deals 
with unorthodox landing gear (snow-skis, skid landing 
gear, helicopter landing gear, ectc.). A useful index of 
aircraft types 1s also included 


purpose and 


Thermodynamics of Heat Power. By Virgil! Moring 
Faires. 452 pp., 256 illustrations. Publishers The 
Macmillan Company, New York, and 10 South Audley 
Street, London, W.1. Price : 56 

The first edition of this book, entitled 
Practice of Heat Engines "’, was intended as a re-appraisal 
of the contents of a short course. This new volume 
Strictly speaking, a revised edition of this work, but 
contents have been changed very considerably T he 
modern concept of thermodynamics as a logical and 
unified discipline has been adopted, but the major em 
phasis has been shifted towards the development and 
application of theory, particularly as applied to steady 
flow systems 

Professor Faires writes lucidly and concisely, and 
there can be no doubt that this excellent book will prove 
not only instructive to students but will also serve as a 
handy refresher course to those who are already actively 
engaged in the field of heat power. A useful feature is the 
inclusion of a set of representative problems at the end 
of each chapter, with the answers to nearly all of then 
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goes to sea 


The last car rolls aboard . down cor 
the huge shutters, and another trip begins for the “Princess of 
Vancouver.” Brady Steel Rolling Doors are 
suitable for any size or kind of opening. They are designed for strength 
and trouble-free operation which guarantee a hundred per cent performance 
even in the most rigorous conditions and justify absolute confidence 


in their security. Hand or power operated, they are available 


singly or in series. Send for illustrated leaflet S 19 











G. Brady & Company Limited, Manchester, 4. Telephone COLlyhurst 2797/8 


BRADY FOR EVERY OPENING: BRADY ROLLING DOO IN STEEL, WOOD AND 
ALUMINIUM . SLIDING SHUTTER DOOR GRILLES 


IN STEEL, ALUMINIUM OR NYLON . UP AND OVEK DOORS . FIREPROO!T 








DOORS . COLLAPSIBLE GATE SLIDING DOOR GEAR 





THE DOORS COMMANDING THE WORLD‘S LARGEST SALE— 
Lond Birmingham, Glasgow, Montreal, Port Credix, Hong Kong 


Stowe <> Bowden 
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LATEST INDUSTRIAL LITERATURE 





Industrial Hose. Designed to aid the proper selection 
of hose suited to the requirements which must be met in 
industry, a skilfully illustrated comprehensive 76-page 
catalogue gives specifications and data of a wide range 
of industrial hose. The catalogue has been divided into 
sections, so that the user may readily see the range nor- 
mally available in each type, namely, wrapped ply hose, 
braided hose, hand-built hose, and long-length hose. In 
addition, sections are included on the choice and care of 
hose and on hose fittings. 


2. Precision Jig Grinder. A well illustrated 32-page 
brochure describes in detail a precision jig grinder for 
advanced jig grinding of holes and contours. Among 
the features of this machine, an angular and indexing 
device built into the main spindle and a newly developed 
slot-grinding attachment permit the quick, accurate 
grinding of any contour, regular or irregular. This 
indexing device eliminates the necessity for setting work 
on a rotary table, except for angular surfaces. 

Form grinding of die sections is also possible with 
this machine, and an infinite range of grinding speeds, 
from 12,000 to 60,000 rpm, allows more accurate control 
of grinding and stock removal. 


3. Air-Hose Coupler. Details are briefly described and 
illustrated in a 2-page leaflet of an air-hose coupler with 
a number of practical advantages. These couplers are 
suitable for use on air pressures up to 150 psi and are of 
malleable-iron construction with an anti-corrosion pro- 
tection finish. 

All units are mechanically interchangeable and, 
besides giving instant and perfect sealing, are simple to 
couple and uncouple, no spanners or tools being required. 
Furthermore, the spring bridle holding the two parts 
together is designed to allow the stem to rotate within 
the spud for the removal of kinks or twists in the hose 
As an additional safety precaution, the specially shaped 
bridle, when under pressure, is rigid in the groove of the 
stem. 


4. Special Steels for Diecasting and Hot Work. A well- 
produced 28-page booklet outlines the properties of a 
range of hot-work steels, comprising diecasting steels, 
hot-extrusion steels, hot-stamping and pressing steels, 
hot-heading and gripper die steels, hot-punching, 
piercing, and trimming steels, hot-shearing steels, and 
hot-work steels for other applications. 

Brief details of uncoated welding rods for the modi- 
fication of dies, particularly by the method of atomic 
welding under hydrogen, are also mentioned. 


. Conveyor and Elevator Belting. A 52-page illustrated 
handbook deals extensively with conveyor and elevator 
belting and outlines various types of natural- and syn- 
thetic-rubber conveyor belts, as well as giving useful 
information on practical features of design and mainten- 
ance which have a bearing on the welfare and life of the 
belts, including safe working stresses, belt capacities, belt 
wear, and the effects of climatic conditions. 

Numerous illustrations show applications of the 
belting, ranging from food-handling to iron and steel 
works, electricity generating stations, and gasworks 


6. Industrial Centrifugal Fans. Details are given in a 
comprehensive illustrated 124-page catalogue of a range 
of centrifugal fans for industrial use, including slow-speed 
multi-vane fans. medium-speed reverse-curve blade fans, 
paddle-blade fans, and P.V.C. fans. Information is given 
to assist in selecting the correct type and size of centri- 
fugal-fan equipment for any given requirement, and data 
concerning the mechanical construction of components, 
overall dimensions, and complete performance tables are 
included. 
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7. Electric Furnaces. 


In a_ well-illustrated 
brochure, brief details are given of a representative range 
of electric furnaces for use at various temperatures and 
for various industries. These inciude general and special 


12-page 


box-type furnaces, bell-type or “* top-hat " furnaces, pit 
furnaces, tubular vacuum furnaces, tube furnaces for 
temperatures up to 2500°C, and conveyor furnaces 

All units are supplied with fully automatic temper- 
ature control, expansion thermostat, galvanometer, 
potentiometer, electronic, variable-voltage, or trans- 
ductor, to suit individual requirements. 


8. Clutch-Facing Material. A 4-page leaflet describes a 
sintered friction material for clutch facings in heavy-duty 
machinery. The material consists mainly of sintered- 
bronze particles which provide grip and at the same time 
transfer heat rapidly through the lining and metal-to- 
metal bond to the backing plate, keeping the lining 
surface stable and cool. Small particles of * free " lead 
and graphite in the metal provide a measure of dry 
lubrication which reduces both wear and abrasive friction 
The porous structure of the metal enables excess particles 
of metal dust or lubricant to be absorbed, maintaining the 
friction face clean and always in good contact with the 
counterplate. 

Characteristics of the material, which supports a 
higher surface loading than conventional facing materials, 
are included in tabular form, and the numerous advan 
tages and applications, ranging from machine tools to 
diesel locomotives, are outlined 


9. Electric Air Sirens. Brief particulars are given in an 
illustrated 4-page leaflet of several models of electric air 
sirens which are easily installed and compactly designed 
to operate from either battery or mains supply at any 
voltage or frequency required. The motors are totally 
enclosed and are mounted on precision ball-bearings 
ensuring economical running, with freedom from main 
tenance. Operation is by single-pole switch or push- 
button. 

Typical applications of these sirens, which are avail 
able with audibility ranges from 440 yards to one mile 
include their use in factories, mines, ships, and motor 
vehicles 
10. Valves for Gas Distribution. Features of a range of 
lubricated taper plug valves for gas distribution are 
explained in detail in a 30-page illustrated brochure 
assisting in making a correct choice of valve for varying 
applications. The valves described are designed to meet 
the demand from industry for a valve which holds tight 
and operates readily under widely diverse conditions 

All these valves have a taper plug and a system for 
maintaining a film of lubricant between the plug and the 
body This film provides perfect sealing and ensures 
easy rotation of the plug. If a valve becomes difficult to 
operate through neglect over a long period, it can be 
readily freed by the action of additional lubricant casing 
the plug in its seat Detailed recommendations for 
valves used to control and isolate supplies of gas to 
industrial appliances are appended 


MAIL THIS COUPON TO-DAY 


THE ENGINEERS’ DIGEST on 
120 Wigmore Street, London, W.1 
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Please send free and without obligation the literature indicated by 
the following circled aumbers 
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VDIINFILG 


Special combined opera- 
tion machine with ro- 
tary movement of the 
work pieces. 






























The head and table 
movements are hydrau- 
lically controlled and 
are on automatic cycle. 





JOB: Bearing housing flange 





OPERATIONS : 
Ist station : | side milling 
2nd 2 drilling 
3rd : 3 countersinking 
. 4th : 4 bore and bevel 
3” station Sth : 5 curn over job 


Ist station : 6 face milling 


jp 2nd 7 bore out housing 
° © 3rd 8 bevel off holes 
2 station "9 =) 4” station 4th 9 bevel off housing 
(0), Sth 10 discharge and load job 
Qo" Actual working time 20 seconds 
j Dead time 5 seconds 
Loading time 0 seconds 





/ loading and 


° ‘ Total time for finished job, 25 seconds 
}° station ™ 5 ~~ discharge station 


Upright Sensitive & Automatic Drills 
Multi-spindle heads 

Vertical multi-spindle Hydraulic Cycle 
Machines, for combined operation 
Drilling, Boring, Tapping and Drilling 


Horizontal Units (Hydraulic automatic 
cycle) 


Multi-spindle tapping machines 
Hydraulic plan-milling machines 
Rotary transfer tables 








oFFICINE RINO BERARDI. Brescia - ITALIA 


VIA ALESSANDRO LAMARMORA, 105 - TELEFONO 38-009 (ssociata all’ U.C.1.M.U. 
UFFICIO ESPORTAZIONE: 26, Via Borgonuovo-MILANO-ITALIA 











Oo : = 
SADYNE Universal Traverse Unit 
a ~~ —— 






for Progressive and 


Dwell Hardening 





This Radyne unit has been designed to 
facilitate the handling of parts to be heat 
treated. Two types are available, 2 ft. & 
4 ft. A three-speed, hydraulically driven 
traverse mechanism enables different depths 
of hardness to be obtained in one pass. Cali- 
brated controls are provided for easy setting 
up. Accessories include a quench tank and 
two timers to control dwell and quench times. 


—EE 
RADYNE. 
el 


INDUCTION HEATING 
HANDLING EQUIPMENT 


radio heaters ltd 


VY OKINGHAM BERKSHIRE ENGLAND 
TTLEPHONE WOKINGHAM 1030 (6 £6nes) 
’ 
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POSITIVE REMOTE CONTROL 








Wherever the application of ar 
efficient positive remote control 
system is required the ARM.- 
STRONG Unit provides a simple 
effective answer. Easy to install, 
rust-proof, permanently self 


lubricated and temperature 









corrected, neither the ‘Slave’ or 
‘Master’ units need maintenance 
Amongst innumerable applica- 
tions, flue damper controls, 
built in systems for Machinery 
Controls and Motions, remote 


gear shift operations, jig latching 


and valve control, etc., are 
typical 
Full information 


glodly supplied 








fee fees Mod 


REMOTE CONTROL UNIT 


ARMSTRONG PATENTS COMPANY LTD. 
EASTGATE . BEVERLEY . YORKSHIRE 


Adi 


inside or outside~..«< 





UNIVERSAL / 











2: 2 eee 
ea Gia) 





ting 

i / : ii 

/ Free ilisstpated Pordlogue are available @n requests 
/ « Y aA * 


OR COLD BARKBY ROAD - LEIGESTER 


UNIVERSAL GONV, 
F Phone: feicester 67622/3 "nd », 


eae 
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Engineering 

Wires in Round, 
Square and Hexagonal 
sections. Bright drawn 
or centreless ground in 
Mild Steel, Commercial 
or Freecutting quality, 
and to a wide range of 
E.N. and other specifications. A.I.D. approved. 
THE 


SPENCER WIRE 


COMPANY LIMITED WAKEFIELD 
Telephone Wakefield 6111 (10 lines) 
Telex No. 55160 
DaW 658—ED 





Telegrams Spencers, Wakefield, Telex 








AUST 


ORAL 


lion) Limiléd 


BULLOCK STREET WORKS, BOLTON 





Telephone : 1143 Established 1860 


A92 










Electro Magnetic 
LIFTING TACKLE 


The combination of our resources 





as electrical engineers and design 
ers of all kinds of lifting tackle 
puts a BERL Magnetic Beam ina 
class by itself. Write for literature 








British Electrical 
Repairs Limited 


mere 
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LEARN HOW TO:— 
SPECIFY, 

TEST, 

USE, 


SHERARDIZING 





ZINC ALLOY 


RUST-PROOFING CO. LTD. 


YOURS J: 


SHAKESPEARE STREET, WOLVERHAMPTON 
TELEPHONE: WOLVERHAMPTON 20647/8/9 


ALSO AT LONDON & ROCHDALE 


the Asking 











BED 





YOU INCREASE THE PRESSURE 
TO SUIT THE SECTION 














CHARLES WICKSTEED & CO. (1920) LTD. 
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KETTERING. 


REGO. TRADE MARK 


HYDRAULIC CONTROL 
SAWING 
MACHINES 


Unique in design. Proved in practice. 
One simple setting and it is capable of 
dealing with any section within its 
range with blades of one pitch of 
tooth. The biade commences and 
finishes each cutting stroke with no 
pressure whatsoever. 

What a saving in blades’ 


Famous for speed, accuracy and 
reliability. 


Tel.: Kettering 3113 


AP) 









@ GaD i= 


There’s no limit to 
the versatility of 


RICHARDS 





We are equipped for machining on Single and Multi 
Spindle Autos from }" to 3” diameters in Free Cutting 
Mild Steel, Brass, Alloy Steels, etc. Turning, Milling 
and Grinding capacity available. 

STAND 29, OUTER ROW GALLERY, GRAND HALI 


* CHEMICAL & PETROLEUM ENGINEERING EXHIBITION, 
OLYMPIA, JUNE 18th—28th 









CHARLES RICHARDS & SONS LIMITED 


IMPERIAL BOLT AND NUT WORKS, DARLASTON, NR. WEDNESBURY 
Phone: James Bridge 3/88 (8 lines) P.B.X. Wires ‘‘Richards*’ Darlaston 








whichever 
way you 
look atit... 








it doesn’t matter how you look ata P & G 
gauge—or for that matter, how long you look 
atit. There's only one logical conclusion that 
you can reach. It's the most dependable— 

the most efficient—the most accurate gauge you 
can get today—whichever way you look at it. 


The capsule gauge illustrated (calibrated, of 
course, in the position in which it will operate) 
is only one of the many special gauges 
manufactured to meet the needs of industry. 


Write for illustrated 
catalogue, No. 52 





TUDOR WORKS - WINDMILL LANE 
SMETHWICK - BIRMINGHAM 


SM/PG 2720 
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STOGK sincre stace 


EJECTORS 






Made of Chemical Stoneware 





with iron armourings for 


STEAM OR LIQUID OPERATION 


See us at 
the Chemical & 


Petroleum Exhibition 
Olympia + 18th-28th 
une on Stand No. 
Row B, Ground Floor, 


Great Holl. 


3 


AT MERH WARE 







Examples of PERFORMANCES of standard stock Ejectors 
STEAM-OPERATED: 
Capable of creating vacuum up to 26 ins. mercury, and 
handling up to 50 cu. ft. of Free Air per minute at § ins 
mercury. Optimum Steam Pressure 45 Ib./sq. in 
LIQUID-OPERATED: 
Capable of creating vacuum up to 28 ins. mercury, ar 
of evacuting 10 cu. ft. space to 10 ins 


seconds. 





HATH ERNWAKE 


vd 


mercury in 22 





For further information write for catalogue section No 


HATHERNWARE, LTD., Dept. E.D. 
LOUGHBOROUGH - 


Telephone: Hathern 273 
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RELIABILITY AND 


PERFORMANCE 
go havid ton kara | 








The name’s the thing when quality goes with it 
Tight glands, tight seats and long life is Our 
name for quality, as you'll discover when you 
use our valves. From 18” valves for steam to 
1” valves for air—manual operated or auto 
matic, you can be sure to find a valve to meet 


vour spec ification in our latest ranee 


insist on 





/) VALVES 


Write to-day for details 
HUNT 4 MITTON LTO., COZELLS ST. NORTH, BIRMINGHAM | 











Loos 


GUNZENHAUSEN 















Fully automatic oil-fired Steam Generator (Steam Boiler with four passes) 
economical, efficient, moderate cost 
High and Low Pressure 


STEAM and HOT WATER BOILERS 


coal, oil, gas and electrically-heated. 


Please send your enquiries, without obligation, to 


EISENWERK THEODOR LOOS, GUNZENHAUSEN (3a) 
BAYERN, GERMANY 
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STEEL 


The Nitriding Process for 
Case-hardening Special Steels 
Nitrogen Offers 


Surface hardness up to 
1100 D.P.H. 


Retention of full hardness 
after heating to 500°C. 


Maximum resistance to 
frictional wear and 
fatigue. 


@ @@ @K< 


improved resistance to 
corrosion by water and 
steam. 


Particulars from:- 
NITRALLOY LIMITED ATLAS WORKS 
SHEFFIELD, 4. 


Telephone: Sheffield 26646. Telegrams: ‘‘Nitralloy, Sheffield’’ 






























BRASS, T, Y, 
4-WAY, and 
ELBOW PIECES 


Small parts have a big purpose, particularly in 
the Engineering Industry. Thus, it is right and 
proper that the demand should be for perfection 
in precision and quality. Equally fitting is it that 
Rotherham's name, famous since 1750, is 
everywhere accepted as sufficient guarantee of 
these indispensable attributes. Remember for 
BRASS T, Y, 4-WAY and ELBOW PIECES, BRASS 
TAPS of all kinds, BRASS GREASE CUPS, 
WINKLEY OILERS, etc., we can supply standard 
parts or manufacture to your specification. 


hams 
oF COVENTRY 


ROTHERHAM & SONS LTD - COVENTRY 
Telephone: 64154 
PRECISION MANUFACTURERS SINCE 1750 
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a threefold praise . 


Venti-Kleinstfilter 


indispensable for the dust extraction 
of polishing and grinding machines 


as well as 






machine tools. 





VENTILATORENFABRIK OELDE G.M.B.H. OELDE |. 


GERMANY 
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TURQUOISE OF COURSE! 


Turquoise pencils are famous for :— 


SMOOTHNESS Millions more tiny graphite 
particles are compacted into every length of 
Turquoise lead. This gives perfect silky 
smoothness without flaws and means swift, 
effortless work, saves time and energy. 


BLACKNESS Lines drawn with a Turquoise 
are always crisp and uniformly black due to 
wonderful 100%, Electronic Graphite which 
guarantees maximum density. 

STRENGTH The compact lead that results 
from this 100%, Electronic Graphite will take 
a needle point and hold it under great pressure. 
Saves annoyance and frequent sharpenings. 


DURABILITY Turquoise lead is so compact 
that the longest line remains uniform in width 
and blackness yet will rub out without trace if 
required. 

GRADING ‘Turquoise pencils are available in 
17 grades—from 9H to 6B reliably and uni- 
formly graded and thoroughly checked. 
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ALSO AVAILABLE JP > 
Turquoise drawing leads 


URQUOISE 


~~. from Pole to Pole 
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A. ROBINGON & CO. (GILLINGHAM) LTD, LOUDON CHAMOERE, GH ilwOnAM Etat Thi. 42eP 
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drawing pencils ROCHDALE Lancs. Phone Auvchdalede2e-9 


BEAGLE PENCIL COMPANY ASHLEY ROAD 
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Type NX, X & CY 
CABLE CLIPS 


are 
QUICKER, SIMPLER, SAFER 


These non-metallic, high-dielectric cable clips provide the 
safest means of securing cable looms and components in 
all radio and electrical equipment. They are manufactured 
in both nylon and P.V.C. in an extensive range covering 
all wiring requirements. Specially designed radiused 
edges, non-chafing, anti-corrosive. Fully tropical. 
Approved all services. 






Saves time and mone 
Non-metallic. Fully Tropical. 

Here is a Bush designed for instant 
assembly by a simple snap on finger 
action. Completely secure under ali 
working conditions. 

High Dielectric. Approved all Services. 
Samples and literature available on 
request. 


INSULOID MANUFACTURING CO. LTD. 


Sharston Works, Leestone Ave., Wythenshawe, Manchester. 
Tel: Wythenshawe 2842 and 3163 





TO INDICATE CONTROL OR RECORD 
TEMPERATURE 


For accuracy, ease of reading, robustness, economy 
and long, trouble-free life install Rototherm Thermo- 
meters, Controllers and Recorders. Specialists in 
bi-metallic applications. 
Write for details 


ototherm 


BI-METAL MERCURY-IN-STEEL VAPOUR PRESSURE 
THE BRITISH ROTOTHERM CO. LTD. 
Merton Abbey, London, S.W.19. Phone: LiBerty 766! 
Midland Factory: Hollis St., New Basford, Nottingham 77847. 












VULCASCOT anti-viaraTiIon PADS 


The Oil Machine 
Tested and proved by years of usage 


Resistant Mountings 


Check vibration, shock & noise 
Make machine installations easy 
No fixing bolts required A. 
Save maintenance time and cost 
Combat nervous strain 
Isolate loads up to 4 tons per sq. ft. 
Standard sizes: 18 in. x I8in. « } « 
and 36 in. ISin.x % 


IMPROVE 
PRODUCTION 


Manufactured by :— 


VULCASCOT (Gt. Britain) LTD. 
87-89 ABBEY ROAD, LONDON, N.W.8 





| Telephone: MAida Vale 7374/5 for delivery from stock ! 
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KOLOK 


POSITIVE LOCK WASHER 


You'll have no more 


worries about nuts and 
bolts working loose if you 
fit KOLOK positive lock 
Available in 





washers. 
all sizes. 


POSITIVE LOCK WASHER CO. LTD. 
45 RENFREW STREET, GLASGOW, C.2. 


Telephone: DOUglas 9292 
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If you require pressings consult Ward 
(Metal Details) Ltd. We are specialists 
in the manufacture of all types of small 
and medium pressings of any shape, size 
and thickness, in steel, tinplate, copper 
etc. from which complete assemblies can 
be fabricated by welding, soldering or 
brazing. 
Illustrated here are some examples of 
our products, and similar components 
can be produced to your own specifica- 
| tion and design, and supplied in painted, 


plated or enamelled finishes. D A R L A § T 0 N * S T A F F S 





TT 3&4 °&, 


(METAL DETAILS)LTO 









For increased efficiency. 


Frxcllo 
| put it on X Castors 


‘Putting it on castors’ is certainly the way to speed thir 
up, and to an amazing extent when the right castor 
used for the job. The varied uses of Plexello castors ar 


virtually limitless. They are used in nurseries and ste 





mills, aircraft plants and beauty parlours. Flexctlo h 
the range, the service and facilitics to make castors th 
true servant of the production manager, the hospital a 
ron, the restaurant manager or the storekeeper. ¢ 





inspection, superior 
design and up-to-date 
production methods 





have made Flexello 
the largest castor 
manufacturer in 


Europe 7 


a**7 


NSTANT j 
Only a very emall section of : ‘4 - 
Picase send’ tor'caslegee CASTORS ~ph~ 
No. 156 ED or « techmecs! 


representative for industrial 
advice 


. PLEXELLO CASTORS & WHEELS LTD. SLOUGH, BUCKS. Tel SLOUGH 24121 
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Keep up-to-date with this new range of 
Teddington pneumatic gauging equipment 


Backed by the considerable experience of two world famous 
organisations—Teddington in automatic controls and Moore 
Products of Philadelphia in pneumatic gauges — this highly 
advanced range of pneumatic gauging equipment covers all 
manual and automatic gauging requirements including 
automatic machine control. 

Accuracy, speed, simple operation and robust reliability are 
typical of the outstanding advantages of this equipment. 


Manual Single and multiple gauging of diameters, The principles of operation, comprehensive details of 
taper, thickness, straightness and other dimensions. 
Automatic High speed multi-dimensional gauging with 
automatic segregation of work and feed-back signals for 
machine control 

Machine Control ‘In process" or “post process” No. PC 17, Write now for your copy. 
gauging with 5 stage feed-back signalling. 


Teddington equipment, and information about 
manual and automatic systems is contained 


in the new Teddington Air Gauging manual, 





TEDDINGTON INDUSTRIAL EQUIPMENT LTD - SUNBURY-ON-THAMES - MIDDLESEX 
Telephone: Sunbury-on-Thames 600 (9 lines). 





STAINLESS STEEL ABRASIVE RESISTING 
HEAT RESISTING HEAT & ABRASIVE RESISTING 


CYANIDING POTS 

CASE HARDENING BOXES 

CAST IRON, BRASS, GUN METAL 
PHOSPHOR BRONZE, ALUMINIUM etc. 


HIGH SPEED TOOL, DIE 
& SPECIAL ALLOY STEELS 
also STAINLESS STEEL ROAD 
LINES, STUDS & SIGNS 


HIGHLY ALLOYED STEEL 
CASTINGS 


‘JOFO’ castings are available in 
a wide range of qualities 
From a few ozs up to 10 cwts each 


M.0O.5. approved inspection facilities installed 
Routine X-ray control 


Me johnson ‘ Lies Td 


Head Office: BROADFIELD ROAD 
SHEFFIELD 8 (Sheffield 52431) 
Foundry : Aizlewood Road, Sheffield 
Machine Shops : Broadfield Road, Sheffield 

London Office : Central House, 
Upper Woburn Place, W.C.1. 
(EUSron 4086) 

Glasgow Office : 93 Hope Street, C.2. 
(Central 8342/5) 
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Salt baths operate 
3 years without 


New Efco-Upton continuing graphite elec- 
trode salt baths eliminate unbricking for 
electrode replacement. The electrodes are 
continuously renewable without interrupting 
operation. Their life continues for the life of 
the lining, which is up to 3 years when 
neutral hardening and 12 to 18 months when 
hardening H.S.S. Write for publication R27. 





UPTON Graphite electrodes 


ELECTRIC RESISTANCE FURNACE CO. LTD., 
Netherby, Queens Road, Weybridge, Surrey. Tel: Weybridge 3816 
Associated with Electric Furnace Co. Lid., and Electro-Chemical Engineering Co. Lid. 
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PRODUCTIONS 


‘CLAYFLE X’ 


‘ : FLEXIBLE BEARINGS 
NYLASTIC’ apdsusTasLe ' 
= - rovide for the silent trans 
SUPPORT CLIPS , — mission of power and eliminate 
4, vibration. They cushion drive and 
Made in various sizes, tough, flexible Y = require no lubrication, adjust 
and light in weight. Self-locking, ~ = ment or maintenance. Produced 
with radiused inner surface. Earthing j in @ voriety of styles Gnd sites 
Plain t tabi P , Our Technical Dept will gladly 
pid ~ ypes available in Saddle or advise On besrings to meet your 
P"' form. particuler applicator 


‘NYLASTIC’ 


‘STIKASTRIP’ BEARINGS 

ADHESIVE SPONGE - RUBBER For esciliesing and reter ‘ 

SEALING STRIP stan shams Goeutenn ane Giles 
q to bring veers the full senell 


Ideally suited for all sealing purposes Nylastec be 
y “ee aring meterial 


absorbing vibration and weather ; Having « relatively low coeff 
sealing. Easy to apply and economical cront of Iriction, Mylastc provides 
in use. Over SO different sections 8 smooth silent bearing Chet cor 


available and supplied in 10 ft. rolls pe ce wr WRGOr CHO MO Boverse 
conditions 


For further details of these HOWARD CLAYTON-WRIGHT LTD 


and other products write to 
Dept. E.D. 7. WELLESBOURNE . WARWICKSHIRE |. ENGLAND 


Teleph : Wellesb ne 316/7/8 « ‘Grams : Clatonrite ' Wellesbourne 
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Taking the measure of 
HARDNESS— 





ihe Vickers Pyramid Hardness Testing Machine, compact in size 
and comprehensive in service, provides a simple and accurate 
method of metallurgical control at the place of production. 
Simple to operate, it can handle an unequalled range of work 


with exceptional accuracy. 





The Vickers Portable Hardness 
Tester, specially developed 
from the standard machine, 
combining all its essential 
features with an extensive 
portability. It allows testing 
on all kinds of work—in the 
laboratory, on the shop floor. 








The Vickers Portable Gear Hard 
ness Tester combines the essen- 


tial features of Pyramid 
Hardness testing with porta- 
bility, enabling testing on the 
= line of gears, particu- 
arly in such places as ships, 
power stations, etc., where 
large vears cannot easily be 
moved 


in positions where large com- 
ponents cannot be moved. 


Ali these machines are 
equipped with the standard 
Vickers Micrometer Ocular 
which, used in conjunction 
with the Vickers Pyramid 
Diamond Indenter, gives 
readings in the internation- 
ally recognised VPN 


Vickers Hardness 
Testers 


Please send for a catalogue giving full details 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 


13 City Road 


London, E.C.1 


Tel: METropolitan 8877 : Telegrams: Vicksbox, Ave, London 
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PROTECTIVE 
COATINGS 


PLT 


Eliminate Corrosion 
in Cargo Compartments 








STMT SPLIT LP 





PAPAF 





PAL LT 





LI LP 


Line your tankers with 
Epinamel A.C. 
Protective Coating and 


ra Increase the life of the plates. 


a Reduce the cost of cleaning and 
gas-freeing. 


* Ensure freedom from rust particles 
in the cargo. 


Send for fully 
explanatory booklet to 





ARTHUR HOLDEN & SONS LTD., 


BORDESLEY GREEN RD., 


BIRMINGHAM 9 
Telephone: ViCtoria 2761 (7 lines) 
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THE ENGINEERS’ DIGEST 





ANNOUNCING 








yl 
? 
j A MAJOR BRITISH DEVELOPMENT IN BEARING TECHNOLOGY 
Bearings are now available Three materials with different functions have been 
$ which operate developed to assist those who wish to design machinery 
that avoids the use of lubricants 
* Completely dry or in most Phin steel strip with a porous bronze coating impreg 
liquid nated with a mixture of a fluoro-carbon (P.'T.F.E.) and 
“quces lead. Supplied in flat lengths or as finished bushes and 
thrust washers in a range of sizes. Available at low 
* Under heavy loads or high cost from stock 
speeds A fluoro-carbon (P.T.F.E.) strengthened with special 
§ fillers and supplied in bars and tubes. A range of 
* At temperatures from —200 C. diameters is available from stock. Non-standard of 
to 250°C. irregularly shaped dry bearings can be simply machined 
from this material. 
* In the presence of dust or A process of applying an adherent layer about 
N abrasive particles. thick utilising the bearing properties of a combination 
P of fluoro-carbon and molybdenum disulphide to the 
> - . s P us Pp s ts must 
Nearly 1,000,000 of these bearings are —— = - oF any Seevems past uch parts mu 
already running in a wide range of 1S CORE 80 Us Por process 
, mechanisms from gas turbines to textile The basic material we use in all these bearings ws the ig n 
2 machinery. brand of Polytetrafluoroethylene supplied to us by 14 Lid 
DU is a new development based on our original DP material 
on DU which it now supersedes, and provides three times the | 
mone 
load/speed carrying capacity of its predecessor. 


Information sheets giving guidance on use, maximum loads, speeds etc., are available free on request HIVALE O6a1 


THE GLACIER METAL COMPANY LIMITED -. ALPERTON . WEMBLEY . MIDDLESEX 


itm SPECIAL COCKS... 








for the Engineering and Motor Trades 
suitable for heating and lubricating 
systems 

Our designers and technicians are at 
your service in the development of 


new ideas. Why not call in our special 
representative 


We are noted for the quality and 
range of standard brass work—s 
catalogue will be sent on request 





dD.» | 
Why. Whitehouse 


&co.LTo. 
EMPIRE WORKS, 
BRUETON STREET, BIRMINGHAM 4. 
Telephone: ASTon CROSS 2451. 
= Telegrams: “EMPIRE PHONE "’ BIRMINGHAM. 











Established 1872 











TAPPIN 
THREAD 
MACHI 


Fast and easy to operate, these} meet the most 
stringent demands of modern mass production. Their 
outstanding features include entirely automatic tapping or 
threading operations, a wide range of speeds, and precise 
limitation of feed depths; the spi is fed and returned at 
the exact pitch. The range inclufles bench, column and a 
radial type. Capacities from 3/46" to 1.3/16" (4.75 to 
30.16 mm) thread dia , er, in steel. 


Please ask for c 


B.S.A. TOOLS LTD - BIRMINGHAM - ENGLAND 


Sole Agents Great Britain 


 _ BURTON GRIFFITHS & CO., LTD - KITTS GREEN - BIRMINGHAM 33 


fi Telephone: STECHFORD 3071 





